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Fig. 1-2 ⣽㒊Ṛ䛾✀㢮 
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Drug Delivery System(DDS)䛻㛵䛩䜛◊✲䜒⾜䜟䜜䛶䛔䜛䚹HL 䜢 DDS 䜻䝱䝸䜰䞊䛸䛧




䛥䜙䛻䚸ᢠ䛜䜣๣䜢ྵ䜎䛺䛔 HL䛻䛚䛔䛶䜒 in vitroཬ䜃 in vivo 䛻䛚䛔䛶㧗䛔ไ䛜
䜣ຠᯝ䛜䛒䜛䛣䛸䛜᫂䜙䛛䛸䛺䛳䛶䛔䜛䚹䛣䜜䜎䛷䛻䝠䝖⫢⮚䛜䜣⣽⬊䚸䝠䝖⫵䛜䜣⣽⬊䚸
䝠䝖ங䛜䜣⣽⬊䚸䝠䝖๓㦵㧊ᛶⓑ⾑⑓⣽⬊䚸䝠䝖 T 䝸䞁䝟⭘⣽⬊䚸䝠䝖኱⭠䛜䜣⣽⬊䚸䝠䝖
⫹⟶䛜䜣⣽⬊䚸䜶䜲䝈㛵㐃䝸䞁䝟⭘⣽⬊➼ከ䛟䛾䛜䜣⣽⬊䛻ᑐ䛧䛶 in vitro 䛻䛚䛔䛶
ไ䛜䜣ຠᯝ䜢♧䛩䛣䛸䛜᫂䜙䛛䛸䛺䛳䛶䛔䜛 24-36)䚹䜎䛯䚸ື≀䜢⏝䛔䛯యෆືែヨ㦂
䛻䛚䛔䛶ᴟ䜑䛶㧗䛔Ᏻ඲ᛶ䛜☜ㄆ䛥䜜䛶䛔䜛 37)䚹䛥䜙䛻䚸ᢸ䛜䜣䝰䝕䝹䝬䜴䝇䜢⏝䛔
























Fig. 1-3 ⢾⣔⏺㠃άᛶ๣ྵ᭷䝝䜲䝤䝸䝑䝗䝸䝫䝋䞊䝮䛾ㄪ〇ἲ 
 










































䛩䜛䝖䝺䝝䝻䞊䝇-6, 6䇻-䝆䝬䜲䝁䝺䞊䝖䛿䚸in vitro ཬ䜃 in vivo 䛻᪊䛔䛶ᢠ⭘⒆ຠᯝ䜢
♧䛩஦䛜᫂䜙䛛䛸䛺䛳䛶䛔䜛 66-68)䚹 
䝖䝺䝝䝻䞊䝇䛻䜰䝅䝹㙐䜢௜୚䛧䛯䝖䝺䝝䝻䞊䝇䝭䝉䝹䠄TreC14䠅䛸䝸䞁⬡㉁䛛䜙ᵓᡂ䛥
䜜䜛䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䠄 DMTreC14 : Fig.1-5䠅䛿䚸⫶䛜䜣䚸⫢⮚䛜䜣䚸኱⭠䛜䜣⣽
⬊䛻ᑐ䛧䛶㢧ⴭ䛺ไ䛜䜣ຠᯝ䜢♧䛧䚸ṇᖖ⫵⣽⬊䛻ᑐ䛧䛶䛿ᙳ㡪䜢୚䛘䛺䛔䛣䛸䛜ሗ




Fig. 1-5 䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ㄪ〇ἲ 
 




䝫䝋䞊䝮䛾ⓑ⾑⑓䛻ᑐ䛩䜛 in vitro 䛚䜘䜃 in vivo 䛷䛾἞⒪ຠᯝ䛻䛴䛔䛶㏙䜉䜛䚹➨
4❶䛷䛿䚸䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾⫵䛜䜣䛻ᑐ䛩䜛 in vitro 䛚䜘䜃 in vivo 䛷䛾἞⒪
ຠᯝ䛻䛴䛔䛶㏙䜉䜛䚹➨ 5❶䛿䚸䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ங䛜䜣἞⒪ᑐ䛩䜛 in vitro 













➨ 2❶  䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾⭷≀ᛶ 
 









䛩䜛⭷䛿኱㒊ศ⬡㉁䛷䛒䜛䛣䛸䛜᥎ᐹ䛥䜜䜛䛃䚸1925 ᖺ Gorter 䛸 Grendel 䛜䛂㉥⾑⌫
䛛䜙ᢳฟ䛧䛯⬡㉁䜢༢ศᏊ⭷䛻䛧䛯㝿䚸㠃✚䛿䚸㉥⾑⌫⾲㠃✚䛾⣙஧ಸ䛻䛺䜛䛣䛸䛛
䜙䚸㉥⾑⌫⭷䛾⬡㉁䛿஧㔜ศᏊᒙཪ䛿஧ศᏊ⭷ᵓ㐀䛷䛒䜛䛃䛸ᥦၐ䛧䛯䚹䛣䛾䠎䛴䛾













































2-2.  ᐇ㦂 
 
2-2-1.  ヨᩱ 
 
䛆䝸䞁⬡㉁䛇 
཮ᛶ䝸䞁⬡㉁䛷䛒䜛 L-α-Dimyristoylphosphatidylcholine 䠄DMPC : M.W. = 677.9 , ┦












Fig 2-2-2. Chemical structure of䃐-D-Glucopyranosyl-α-D- glucopyranoside 






















2-2-2.  䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ㄪ〇 
 
཮ᛶ䝸䞁⬡㉁䛾 DMPCཬ䜃䚸䝖䝺䝝䝻䞊䝇⏺㠃άᛶ๣䛾 TreC14䜢⛗㔞䛧䚸䝘䝇ᆺ
䝣䝷䝇䝁䛻ධ䜜䛯ᚋ䚸5%䝤䝗䜴⢾⁐ᾮ୰䛷䝞䝇ᆺ㉸㡢Ἴ↷ᑕჾ(WT-200-M, 200 W, 




Fig. 2-2-3 Schematic representation of Trehalose liposome (DMTreC14). 
 











䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾⭷┤ᚄ䠄Hydrodynamic diameter : d hy䠅䛿䚸⢏ᚄศᕸ ᐃ⿦
⨨䠄ELS-Z, Otsuka electronics䠅䜢౑⏝䛧ືⓗගᩓ஘ἲ䜢⏝䛔䛶 ᐃ䜢⾜䛳䛯䚹ග※䛻
He-Ne䝺䞊䝄䞊䠄632.8 nm䠅䛾Ⓨ᣺⥺䜢ฟຊ 35 mW䛷౑⏝䛧ᩓ஘ゅ 90㼻䛷 ᐃ䛧
䛯䚹ᚓ䜙䜜䛯ᣑᩓಀᩘ(D)䜢䠄1䠅ᘧ䠄Stokes - einstein䛾ᘧ䠅䛻௦ධ䛧⭷┤ᚄ䜢ồ䜑䛯䚹
䃙䛿 Boltzmannᐃᩘ䚸T䛿⤯ᑐ ᗘ䚸䃖䛿⁐ᾮ䛾⢓ᗘ䛷䛒䜛䚸䜎䛯䚸ヨᩱ䛿 37 䉝䛷
ಖᏑ䞉 ᐃ䛧䛯䚹 
d hy = 
ச୘

















ᚤ㙾ᢏ⾡◊✲ᡤ䛻ጤク䛧䛯䚹䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䠄[DMPC]=1.0㽢10-3 M, [TreC14] 
= 2.33㽢10-3 M䠅䜢⵨␃Ỉ䛷 5ಸᕼ㔘䛧䛯䜒䛾䜢䜹䞊䝪䞁ᨭᣢ⭷䠄400 Cu䜾䝸䝑䝗䠅䛻
䝬䜴䞁䝖ᚋ䚸ᰁⰍ๣䛷䛒䜛 2% 䝸䞁䝍䞁䜾䝇䝔䞁㓟Ỉ⁐ᾮ䠄pH. 4䠅䛷 5ศ㛫ᰁⰍ䛧䛯䜒







2-3.  ⤖ᯝ䛸⪃ᐹ 
 
2-3-1.  䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾⭷┤ᚄ 
ືⓗගᩓ஘ἲ䜢⏝䛔䛶 DMTreC14䛾⭷┤ᚄ䛾⤒᫬ኚ໬䜢 ᐃ䛧䛯䚹⤖ᯝ䜢 Fig. 2-
3-1ཬ䜃 Table 2-3-1䛻♧䛩䚹DMPC䛚䜘䜃 DMTreC14 10 mol%, 50 mol%䛿 100nm
䡚250 nm䛾⭷┤ᚄ䛷⣙୍䞄᭶௨ୖᏳᐃ䛧䛯䚹䜎䛯䚸DMTreC14 30 mol%䛿ㄪ〇┤ᚋ
䛛䜙୙Ᏻᐃ䛷䛒䛳䛯䚹୍᪉䚸DMTreC14 70 mol%䛾⭷┤ᚄ䛿⣽⥙ෆ⓶⣔䠄RES䠅䜢ᅇ
㑊ྍ⬟䛺 100 nm௨ୗ䛷⣙୍䞄᭶௨ୖᏳᐃ䛧䛯䚹 












Fig. 2-3-1  Time course of diameter (d hy) change for DMTre and DMPC in 5% 
glucose solution. 
 



























Table 2-3-1  Time course of diameter (d hy) change for DMTreC14 and DMPC in 
5% glucose solution. 
 
Time (day) Sample 0 1 2 3 4 5 
dhy(nm) 
DMPC 174.1±11.2 179.1±17.4 146.3±8.8 152.1±13.2 144.9±15.6 183.7±15.1 
DMTreC14 
10 mol% 157.4±4.2 161.3 130.3 137.2±3.8 139.9±3.9 139.0±4.4 
30 mol% 192.5±52.2 194.6 80.7 152.9±58.7 240.8±26.6 319.1±46.2 
50 mol% 123.8±5.2 157.1 173.8 179.4±2.8 180.8±0.9 183.5±0.1 
70 mol% 90.1±1.6 86.1±3.1 85.4±3.8 89.1±3.2 86.6±1.6 85.6±1.6 
 
Time (day) Sample 6 7 14 21 28 35 
dhy(nm) 
DMPC 187.9±10.3 171.2±13.0 159.5±13.5 151.4±12.5 156.4±16.2 158.2±17.0 
DMTreC14 
10 mol% 140.7±1.8 132.1±3.0 121.7±9.7 127.4±6.3 128.5±1.9 132.7±3.2 
30 mol% 247.3±25.7 211.7±66.7 318.6±236.8 161.6±57.2 197.1±85.4 217.3±61.1 
50 mol% 187.6±4.1 194.0±3.7 207.7±11.2 225±7.6 235.0±1.4 248.8±8.2 





























Fig. 2-3-2  An electron micrograph of DMTreC14 70 mol%. 
Scale bar : 100 nm 










1. DMPC䛚䜘䜃 DMTreC14 10 mol%, 50 mol%䛿 100nm䡚250 nm䛾⭷┤ᚄ䛷⣙
୍䞄᭶௨ୖᏳᐃ䛧䛯䚹䜎䛯䚸DMTreC14 30 mol%䛿ㄪ〇┤ᚋ䛛䜙୙Ᏻᐃ䛷䛒䛳
䛯䚹 
2. DMTreC14 70 mol%䛾⭷┤ᚄ䛿⣽⥙ෆ⓶⣔䠄RES䠅䜢ᅇ㑊ྍ⬟䛺 100 nm௨ୗ
䛷⣙୍䞄᭶௨ୖᏳᐃ䛧䛯䚹 
 
3. ㏱㐣ᆺ㟁Ꮚ㢧ᚤ㙾䛷䛾ほᐹ䛻䜘䜚䚸DMTreC14 70 mol%䛿ᆒ୍䛺஧ศᏊ⭷ᵓ
㐀䜢᭷䛩䜛⌫ᙧ䛷䛒䜛䛣䛸䛜᫂䜙䛛䛸䛺䛳䛯䚹 
 












➨ 3❶  䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ⓑ⾑⑓䛻ᑐ䛩䜛 in vitro 䛚䜘䜃 in vivo 䛷䛾἞⒪ຠ
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䡚2 ᖺ㛫⥆䛡䚸᏶඲ᐶゎ䛜 5 ᖺ௨ୖᣢ⥆䛧䛯ሙྜⓑ⾑⑓䛿἞⒵䛧䛯䛸⪃䛘἞⒪䛜⤊
஢䛩䜛䚹䛧䛛䛧䚸኱㔞䛾ᢠ䛜䜣๣䜢౑⏝䛩䜛Ⅽ䚸⬺ຊ䚸ྤ䛝Ẽ䚸჎ྤ䚸ୗ⑩䚸⬺ẟ䚸㈋
⾑䚸⾑ᾮจᅛ⬟䛾పୗ䚸㣗ḧ୙᣺䚸᫆ឤᰁᛶ➼䛾๪స⏝䛜⏕䛨䚸ᝈ⪅䛾 QOL














䞊䝇䛻䜘䛳䛶ᘬ䛝㉳䛣䛥䜜䜛䚹䜹䝇䝨䞊䝇䠄Caspase : Cysteine protease that cuts proteins 













ᮏ❶䛷䛿䚸䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ᛴᛶⓑ⾑⑓䠄acute lymphoblastic leukemia : ALL, 







3-2.  ᐇ㦂 
 
3-2-1.  ヨᩱ 
 
 




⺯ග䝸䞁⬡㉁䛷䛒䜛⺯ග⬡㉁ 1-palmitoyl-2-[12-(7nitro-21, 3-benzoxa- diazol-4-
yl)amino]dodecanoyl]-sn-glycero-3-phosphocholine 䠄NBDPC : M.W. = 856.05䠅䛿䚸ᕷ
㈍ရ䠄Aventi polar lipids䠅䜢䛭䛾䜎䜎౑⏝䛧䛯䚹௨ୗ䛻ᵓ㐀ᘧ䜢♧䛩䚹 
 
 
Fig. 3-2-1 Chemical structure of 1-palmitoyl-2-[12-(7nitro-21, 3-benzoxa- diazol-4-




























ᑕჾ䠄WT-200-M, 200 W, 28/45 kHz, 45 Υ䠅䜢⏝䛔䛶㉸㡢Ἴ↷ᑕ䠄45 Υ, 1 min/ ml䠅
䜢⾜䛳䛯䚹ᚓ䜙䜜䛯ᆒ୍䛺⁐ᾮ䜢Ꮝᚄ 0.45 μm䝣䜱䝹䝍䞊䛷ℐ㐣⁛⳦䛧䛯䜒䛾䜢ヨᩱ
⁐ᾮ䛸䛧䛶⏝䛔䛯䚹 
DMTre/ NBDPC : (70 mol% TreC14 /29m mol% DMPC /1m mol% NBDPC) 
 
 
Fig. 3-2-3 Schematic representation of trehalose liposome (DMTre/NBDPC). 
 
3-2-4.  ౑⏝⣽⬊ 
 
⊂❧⾜ᨻἲே⌮໬Ꮫ◊✲ᡤ䝞䜲䜸䝸䝋䞊䝇䝉䞁䝍䞊䜘䜚㉎ධ䛧䛯䝠䝖ᛴᛶ䝸䞁䝟ⱆ⌫
ᛶⓑ⾑⑓䠄MOLT-4䠅⣽⬊䜢⏝䛔䛯䚹ᇵ㣴ᇵᆅ䛸䛧䛶 90 % RPMI-1640/10 % FBS䜢౑
⏝䛧䛯䚹䜎䛯䚸ᇵ㣴䛿 37䉝䚸‵ᗘ 95䠂䚸CO2⃰ᗘ 5䠂䛾᮲௳䛷⾜䛳䛯䚹 
 



















3-2-6.  㓝⣲άᛶ ᐃἲ䜢⏝䛔䛯⣽⬊ቑṪᢚไヨ㦂 
 
䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾 MOLT-4 ⣽⬊䛻ᑐ䛩䜛ቑṪᢚไຠᯝ䛿䚸㓝⣲άᛶ ᐃἲ
䛷䛒䜛 WST-8 assay(Cell Counting Kitt-8, DOJIN)䜢⏝䛔䛶ホ౯䛧䛯䚹WST-8 assay91)
䛿䚸⣽⬊ෆ㟁Ꮚఏ㐩⣔䛻䛚䛡䜛⬺Ỉ⣲཯ᛂ䛻䜘䜚㧗ឤᗘỈ⁐ᛶ䝩䝹䝬䝄䞁䜢⏕ᡂ䛩
䜛 WST-8 䠄 2-[2-methoxy-4-nitrophenyl]-3-[4-nitrophenyl]-5-[2,4-disulfophenyl]-2H- 
tetrazolium,monosodium salt䠅䜢ⓎⰍᇶ㉁䛸䛧䛶⏝䛔䜛䛣䛸䛻䜘䜚䚸⣽⬊䛾ቑṪάᛶ䛾
ホ౯䜔⏕⣽⬊ᩘ䜢⟬ฟ䛩䜛᪉ἲ䛷䛒䜛䚹WST-8䛿䚸⣽⬊እ䛷ங㓟⬺Ỉ⣲㓝⣲䛾⿵㓝
⣲䛷䛒䜛 NADH 䛛䜙 1-Methoxy-5-methylphenazinium methylsulfate 䜢௓䛧䛶㟁Ꮚ䜢




96 well䝬䝹䝏䝥䝺䞊䝖䠄SUMIRON䠅䛻MOLT-4⣽⬊䠄1.0×105 cells/ml䠅䜢 100 μl/well
䛷᧛✀䛧䚸24᫬㛫๓ᇵ㣴䜢⾜䛳䛯䚹䛭䛾ᚋ䚸ྛヨᩱ䜢 10 μl/wellῧຍ䛧䚸䜲䞁䜻䝳䝧䞊
䝖䛧䛯䠄37Υ, 5%CO2, ‵ᗘ 95%, 48h䠅䚹48᫬㛫ᚋ䛻 Cell Counting Kit-8䜢 10 μl/well
ῧຍ䛧䚸2.5 ᫬㛫䛾࿊Ⰽ཯ᛂ䜢⾜䛳䛯䚹࿊Ⰽ཯ᛂᚋ䚸䝬䜲䜽䝻䝥䝺䞊䝖䝸䞊䝎䞊




䜢 Amean , 㝜ᛶᑐ㇟䛛䜙䝤䝷䞁䜽䜢ᘬ䛔䛯䜒䛾䜢 Acontrol 䛸䛧䚸௨ୗ䛾ᘧ(3-1)䜘䜚⣽⬊䛾
⏕Ꮡ⋡䜢⟬ฟ䛧䛯䚹 
Viability (%) = (A Mean / A Control )×100 䞉 䞉 䞉 (3-1) 
 


































3-2-7.  DNA᩿∦໬⋡䛾 ᐃ 
 







䠄Dichroic mirror : DM䠅䜔䝞䞁䝗䝟䝇䝣䜱䝹䝍䞊䠄Bandpass filter : BP䠅䜢⏝䛔䛶ศග䛧䚸
ග㟁Ꮚಸቑ⟶䠄Photmultiplier tube : PMT, ᳨ฟჾ䠅䛻䛶㟁ᅽ䝟䝹䝇䛻ኚ᥮䛩䜛䛣䛸䛻
䜘䜚 ᐃ䛥䜜䜛䚹 ᐃ⤖ᯝ䜢䝟䝷䝯䞊䝍䞊䛤䛸䛻ゎᯒ䛩䜛䛣䛸䛻䜘䜚䚸⣽⬊䜂䛸䛴䜂䛸䛴
䛾≉ᛶ䜢ศᯒ䛩䜛䛣䛸䛜ฟ᮶䠄Fig. 3-2-5䠅䚹ᩓ஘ග䛿䝺䞊䝄䞊ධᑕ䛸ྠ୍┤⥺ୖ䛷๓
᪉ᩓ஘ග䠄forward scatter : FSC䠅䛸䚸ᆶ┤᪉ྥ䛷ഃ᪉ᩓ஘ග䠄Side scatter : SSC䠅䛸䛧䛶








100 mm dish䛻⣽⬊䠄1.0×105 cells/ml䠅䜢᧛✀䠄10 ml/ dish䠅䛧䚸24᫬㛫ᇵ㣴䛧䛯䚹䛭
䛾ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䚸䜲䞁䜻䝳䝧䞊䝖䛧䛯䠄37Υ, 5%CO2, ‵ᗘ 95%, 24h䠅䚹24 ᫬㛫
ᚋ䛻⣽⬊䜢ᅇ཰䛧䚸ୖ⃈䜏䜢㝖ཤ䛧䛯ᚋ䛻 0.1% Triton-X 100䜢ῧຍ䛧䛶ᾐ㏱໬ฎ⌮
䜢䛧䛯䚹ᾐ㏱໬ฎ⌮ᚋ䛻䚸RNase 䠄1 mg/ml, SIGMA䠅䛻䜘䜚⣽⬊ෆ䛾 RNA 䜢ศゎ㝖
ཤ䛧䛯䠄ᐊ , 5 min䠅䚹PBS(-)䛷෌ᠱ⃮䛧䛯䜒䛾䜢䝘䜲䝻䞁䝯䝑䝅䝳䛻㏻㐣䛥䛫䚸䝔䝇䝖䝏
䝳䞊䝤䛻ධ䜜䛯䚹PI䠄Fig. 3-2-7䠅䜢ῧຍ䛧䛶 DNA 䜢ᰁⰍ䛧䚸䝣䝻䞊䝃䜲䝖䝯䞊䝍䞊
䠄EPICS® EX, Beckman Coulter䠅䜢⏝䛔䛶⣽⬊䛾 DNA ᩿∦໬⋡䜢 ᐃ䛧䛯䚹ග※䛻







Fig. 3-2-5 Principle of flow cytometer. 
 





























Fig. 3-2-7 Chemical structure of propidium iodide. 
 





䜛䛰䛡䛷 14✀㢮Ꮡᅾ䛧䚸䛭䛾୰䛾-2, 3, 6, 7, 8, 9, 10, 12䛜䜰䝫䝖䞊䝅䝇ㄏᑟ䛻㛵୚䛧
䛶䛔䜛䛸䛥䜜䛶䛔䜛 94)䚹 
䜹䝇䝨䞊䝇-3, -8, -9 άᛶ䛾 ᐃ䛿䚸䜹䝇䝨䞊䝇䛻ᑐ䛧䛶≉␗ⓗ䛺⺯ගᇶ㉁䛷䛒䜛
PhiPhiLux 䛸 CaspaLux (OncoImmunin, Inc)䜢⏝䛔䛶ホ౯䛧䛯䚹PhiPhiLux䛿䜹䝇䝨䞊
䝇 -3(Green Fluorescence, PhiPhiLux-G1D2) 䚸 CaspaLux 䛿䜹䝇䝨䞊䝇 -8 (Green 
Fluorescence, CaspaLux 8-L1D2)䛚䜘䜃䜹䝇䝨䞊䝇-9 (Green Fluorescence, CaspaLux 9-
M1D2)䛻䛭䜜䛮䜜≉␗ⓗ䛺ㄆ㆑㓄ิ(DEVDGI䛚䜘䜃 IETDSG, LEHDG)䜢⺯ගⰍ⣲
䛷ᶆ㆑䛧䛯⺯ගᇶ㉁䛷䛒䜛䠄Fig. 3-2-8䠅䚹䜹䝇䝨䞊䝇-3, -8, -9 䛻䜘䛳䛶ᇶ㉁㓄ิ୰䛾
GI䛚䜘䜃 SG, DG䛜ษ᩿䛥䜜䜛䛣䛸䛷⺯ග䜢Ⓨ䛩䜛 95-100)䚹 
 
















100 mm dish䛻⣽⬊(1.0×105 cells/ml)䜢᧛✀䠄10 ml/ dish䠅䛧䚸24᫬㛫๓ᇵ㣴䛧䛯䚹
䛭䛾ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䛶䜲䞁䜻䝳䝧䞊䝖(37Υ, 5%CO2, ‵ᗘ 95%)䛧 24᫬㛫ᚋ䛻
⣽⬊䜢ᅇ཰䛧䛯䚹3000 rpm, 3 min䛷㐲ᚰศ㞳䛧䛶ୖ⃈䜏䜢㝖ཤᚋ䚸50 μl (1.0×10-3 
M)䛾 PhiPhi Lux (10% FBS)䜎䛯䛿 CaspaLux (10% FBS)䛷ᠱ⃮䛧䚸37Υ䝗䝷䜲䜲䞁䜻
䝳䝧䞊䝍䞊䛻䛶ᬯୗ䚸45ศ㛫䛾᮲௳䛷ᰁⰍ䛧䛯䚹ᰁⰍᚋ䚸PBS(-)䛷Ὑί䛧䛶䝘䜲䝻䞁
䝯䝑䝅䝳䜢㏻㐣䛥䛫䛶䝔䝇䝖䝏䝳䞊䝤䛻ධ䜜䚸䝣䝻䞊䝃䜲䝖䝯䞊䝍䞊䜢⏝䛔䛶⺯ග㔞䜢 
ᐃ䛧䛯䚹⺯ග㔞䛾 ᐃ䛿䚸ග※䛻✵෭ Ar䝺䞊䝄䞊(488 nm)䜢ฟຊ 15 mW䛷౑⏝










άᛶ໬䛻䜘䜚 cytochrome c䜔 AIF䛜⣽⬊㉁ෆ䛻₃ฟ䛩䜛䛣䛸䛷⭷㟁఩䛜పୗ䛧䚸䜹
䝇䝨䞊䝇䛜άᛶ໬䛧䛶䜰䝫䝖䞊䝅䝇䛜ㄏᑟ䛥䜜䜛 101-103)䚹䝅䜰䝙䞁Ⰽ⣲䛷䛒䜛 3, 3’ –




















100 m䡉 dish䛻⣽⬊(1.0×105 cells/ml)䜢᧛✀䠄10 ml/ dish䠅䛧䚸24᫬㛫๓ᇵ㣴䛧䛯䚹
䛭䛾ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䛶䜲䞁䜻䝳䝧䞊䝖(37Υ, 5%CO2, ‵ᗘ 95%, 24h)䛧䛯䚹ᅇ཰
䛾 30ศ๓䛻 DiOC6(3)䜢᭱⤊⃰ᗘ 40 nM 䛸䛺䜛䜘䛖䛻ῧຍ䛧(37Υ, 5%CO2, ‵ᗘ 
95%, 30 min)䚸30ศᚋ䛻⣽⬊䜢ᅇ཰䛧䛯䚹3000 rpm, 3 min䛷㐲ᚰศ㞳䛧䛶ୖ⃈䜏䜢
㝖ཤᚋ䚸PBS䛻䛶෌ᠱ⃮䛧䝘䜲䝻䞁䝯䝑䝅䝳䜢㏻㐣䛥䛫䛯ᚋ䚸䝣䝻䞊䝃䜲䝖䝯䞊䝍䞊䛻䛶
DiOC6(3)䛾⺯ග㔞䜢 ᐃ䛧䛯䚹ග※䛻䛿 488 nm䛾✵෭ Ar䝺䞊䝄䞊䜢ฟຊ 15 mW












ග㔞䛾 ᐃ䛻䛿䚸ග※䛻 488 nm䛾✵෭䜰䝹䝂䞁䝺䞊䝄䞊䜢ฟຊ 15 mW 䛷౑⏝䛧䚸





















䛧䚸1000 rpm, 5 min䛾᮲௳䛷㐲ᚰ䛧䛯䚹䜰䝇䝢䝺䞊䝍䞊䛻䛶ୖ⃈䜏䜢㝖ཤ䛧䚸1.0×106 
cells/ml䛻䛺䜛䜘䛖䛻㐲ỿ⟶䛻᧛✀䛧䚸HBSS䛷ᠱ⃮䛧䛯䚹DPH ([DPH] = 2.5×10-3 M, 
⁐፹ : Tetrahydrofuran)䜢ῧຍ䛧(᭱⤊⃰ᗘ : 2 μM)䚸㐽ග≧ែ䛷 37Υ䛻䛶 7ศ䛤䛸
䛻䝍䝑䝢䞁䜾䜢⾜䛔 35ศ㛫ᰁⰍ䛧䛯䚹HBSS䛷 3ᅇὙίᚋ䚸5.0×105 cells/ml䛻䛺䜛䜘
䛖䛻㐲ỿ⟶䛻᧛✀䛧䛯䚹㐲ỿ⟶䛻᧛✀䛧䛯⣽⬊䜢 1 cmゅ䛾▼ⱥ䝉䝹䛻 2.5 mlศὀ
䛧䚸ᚠ⎔ᜏ ᵴ୰䛷 37Υ䛻䛧䛯䚹1ศ㛫 Control䜢 ᐃᚋ䛻ヨᩱ䜢ῧຍ䛧䚸䛜䜣⣽⬊
⭷ὶືᛶ䜢 ᐃ䛧䛯 106-111)䚹DPH䛾⺯ග೫ගᙉᗘ䛿䚸ບ㉳Ἴ㛗 357 nm䛷 432 nm
䛾⺯ග೫ගᙉᗘᡂศ䜢⺯ගศගගᗘィ䛻䛶 ᐃ䛧䚸⺯ග೫ගᗘ(P : Fluorescence 
Polarization)䜢⟬ฟ䛧䛯䚹 
Perrin-Weber䛾ᘧ䛷ᐃ⩏䛥䜜䜛(3-2)ᘧ䛻ᚑ䛳䛶⺯ග೫ගᙉᗘ(P)䜢⟬ฟ䛧䛯䚹 
P = (Ivv-GfIvh) / (Ivv+GfIvh)   (3-2) 








Excitation : 357 nm
Emission  : 432 nm 
DPH
(1,6-diphenyl-1,3,5-hexatriene )
DPH is inserted into the 
membrane
Polarizer
P value is large
قPolarization does not changeك
When the membrane 
fluidity is small, the swing 
of the DPH is small
When the membrane fluidity is 
large, the swing of DPH is large























䛔䜙䜜䜛 118, 121)䚹 
 
CT-B ᰁⰍ䜢⏝䛔䛯⬡㉁䝷䝣䝖䛾ほᐹ䛿䚸1.0×105 cells/ml 䛻ㄪᩚ䛧䛯⣽⬊ᠱ⃮ᾮ䜢
100 mm dish䛻᧛✀䠄10 ml/ dish䠅䛧ྛヨᩱ䜢ῧຍ䛧 10min ᇵ㣴䛧䛯䚹ᇵ㣴⤊஢ᚋ䚸⣽
⬊䜢ᅇ཰䛧 3000 rpm, 3 min 䛾᮲௳䛷㐲ᚰศ㞳䜢⾜䛔䚸ୖ⃈䜏䜢㝖ཤ䛧䛯䚹䛭䛾ᚋ䚸
Blocking Buffer(1% BSA / PBS)䛷䝤䝻䝑䜻䞁䜾䜢⾜䛔䚸PBS(-)䛷Ὑί䛧䛯䚹Ὑίᚋ䚸
CT-B ⁐ᾮ(10μg/ml)䛷ᠱ⃮䛧ị୰䛷 30 ศ㛫ᰁⰍ䛧䛯䚹ᰁⰍ⤊஢ᚋ䚸PBS(-)䛷Ὑί䛧䚸
35 mm D-lysine Coated Glass Bottom Dish (MatTek)䛻᧛✀䛧ඹ↔Ⅼ䝺䞊䝄䞊㢧ᚤ㙾
䛷ほᐹ䛧䛯䚹 










䛻䚸䝬䝖䝸䝀䝹䠄BD Bioscience䠅䛻ᠱ⃮䛧䛯MOLT-4⣽⬊䠄5.0㽢106 cells/body, 0.05ml䠅
䜢⓶ୗ⛣᳜䛧䛯䚹⛣᳜ᚋ 8᪥┠䛛䜙䝃䞁䝥䝹䠄5 ml/kg䠅䜢 1᪥ 1ᅇ⭘⒆㏆ഐ䛾⓶ୗ




Table 3-2-1 Dose of DMtre. 
⩌ Sample Dose (mg/kg) 
DMPC TreC14 
1 Control (5% glucose)   
2 DMPC 3.4  
3 DMTre (30mol%DMPC/70mol% TreC14) 3.4 7.5 
 
 








TUNELἲ(TbT-mediated dUTP nick end labeling)121-123) 䜢⏝䛔䛯⤌⧊ษ∦䛾స〇
䛿䚸䝟䝷䝣䜱䞁ໟᇙ䛧䛯⭘⒆䜢ⷧษ䛧⵨␃Ỉ䛚䜘䜃PBS(-)䛻䛶Ὑί䛧䛯䚹䝥䝻䝔䜰䞊䝊
ฎ⌮䜢⾜䛔㐣㓟໬Ỉ⣲Ỉ䛻䛶ෆᅉᛶ䝨䝹䜸䜻䝅䝍䞊䝊㝖ཤ䛧䚸PBS(-)䛻䛶Ὑί䛧䛯䚹
Equilibration buffer䚸 working strength TdT enzyme䜢ῧຍ䛧䚸‵₶⟽䛻䛶䜲䞁䜻䝳䝧







3-3.  ⤖ᯝ䛸⪃ᐹ 
 






ཬ䜃 Table 3-3-1䛻♧䛩䚹DMTreཬ䜃 DMPC䛿MOLT-4⣽⬊䛾⏕Ꮡ⋡䜢⃰ᗘ౫Ꮡ
ⓗ䛻ῶᑡ䛥䛫䛯䚹䜎䛯䚸DMPC 䛾 IC50್䛜 136.4 μM䛷䛒䜛䛾䛻ᑐ䛧 DMTre䛿 1/2




















Fig. 3-3-1 Inhibitory effects of DMTre on the growth of MOLT-4 cells. 
Data represent the mean ± S.E. 





































Fig. 3-3-2 Inhibitory effects of DMPC on the growth of MOLT-4 cells. 
Data represent the mean ± S.E. 































Fig. 3-3-3 Inhibitory concentration (IC50) of DMTre and DMPC on the growth of 
MOLT-4 cells. 
Data represent the mean ± S.E. (n = 4) 
Incubation time : 48 h. 





Table 3-3-1 IC50 vales of DMTre and DMPC on the growth of MOLT-4 cells. 
 IC50 (μM) 
DMTre 40.4 ± 7.1 






















3-3-2.  䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ⓑ⾑⑓⣽⬊䛻ᑐ䛩䜛䜰䝫䝖䞊䝅䝇ㄏᑟ 
 
䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䠄DMTre䠅䛾䝠䝖ᛴᛶ䝸䞁䝟ⱆ⌫ᛶⓑ⾑⑓䠄MOLT-4䠅⣽⬊䛻ᑐ
䛩䜛䜰䝫䝖䞊䝅䝇ㄏᑟ䜢 PI assay䛻䛶 ᐃ䛧䛯䚹 
 
DMTre䛾MOLT-4⣽⬊䛻ᑐ䛩䜛 DNA᩿∦໬⋡䛾 ᐃ⤖ᯝ䜢 Fig.3-3-4䛻♧䛩䚹
DMTre䛿⃰ᗘ౫Ꮡⓗ䛻MOLT-4⣽⬊䛾 DNA䜢᩿∦໬䛥䛫䛯䚹䜎䛯䚸DMTre 100 











Fig. 3-3-4 Apoptotic DNA rate of MOLT-4 cells treated with DMTre and DMPC. 
Data represent the mean ± S.E. (n = 6) 
Incubation time : 48 h. 
*p < 0.05 (Control) 
























































Fig. 3-3-5 Activation of caspase in MOLT-4 cells after the treated with DMTre. 
Data represent the mean ± S.E. (n = 5) 
Incubation time : 24 h. 
*p < 0.05 (Control, DMPC) 



































Fig. 3-3-6 Mitochondrial transmembrane potential (ԥΨm) disruption of mitochondria 
membrane for MOLT-4 cells treated with DMTre. 
Data represent the mean ± S.E. (n = 5) 
Incubation time : 24 h. 
*p < 0.05 (Control, DMPC) 






























































Fig. 3-3-7 Fusion and accumulation of DMTre/NBDPC for the MOLT-4 cells. 
Data represent the mean ± S.E. (n = 6) 
*p < 0.05 (Control, DMPC) 
Incubation time : 10 min. 
































Fig. 3-3-8 Increase in membrane fluidity of MOLT-4 cells after the treatment with 
DMTre. 
*p < 0.05 (Control, DMPC) (n = 7) 
 Incubation time : 10 min. 


























Fig. 3-3-9 Fluorescence micrographs of clustering formation on lipid rafts in MOLT-4 
cell membranes after the treatment with DMTre. 
Reaction time : 10min, ְ : Clustering point. 
Scale bar : 10 μm 















᦬ฟ䛧䛯⭘⒆෗┿䜢 Fig. 3-3-10䛻♧䛩䚹෗┿䛛䜙᫂䜙䛛䛺䜘䛖䛻 DMTreᢞ୚⩌䛾
⭘⒆䛿 Control⩌䛸 DMPCᢞ୚⩌䛾⭘⒆䛸ẚ䜉⦰ᑠ䛧䛶䛔䜛䛣䛸䛜᫂䜙䛛䛸䛺䛳䛯䚹
᦬ฟ䛧䛯⭘⒆䛾㔜㔞䛾 ᐃ⤖ᯝ䜢 Fig. 3-3-11䛻♧䛩䚹Control⩌ཬ䜃 DMPCᢞ୚
⩌䛻䛚䛔䛶⭘⒆㔜㔞䛾኱䛝䛺ᕪ␗䛿ぢ䜙䜜䛺䛛䛳䛯䛾䛻ᑐ䛧䚸DMTreᢞ୚⩌䛾⭘⒆
㔜㔞䛿㢧ⴭ䠄p < 0.05䠅䛻ῶᑡ䛧䛶䛔䜛䛣䛸䛜᫂䜙䛛䛸䛺䛳䛯䚹 
᦬ฟ䛧䛯⭘⒆䜢䝟䝷䝣䜱䞁ໟᇙ䛧䚸ⷧษ䛧䛯ษ∦䜢 TUNELᰁⰍ䛧ගᏛ㢧ᚤ㙾䛻䛶


















Fig. 3-3-9 Photographs of tumor in xenograft mouse models of ALL treated with DMTre 
after the inoculation of MOLT-4 cells. 
Scale bar : 0.5 mm 













Fig. 3-3-10 Therapeutic effects of DMTre for xenograft mouse models of ALL after the 
inoculation of MOLT-4 cells. 
Data represent the mean ± S.E. (n = 3 ~ 6) 
*p < 0.05 (Control, DMPC) 



























Fig. 3-3-11 Induction of apoptosis in the tissue section of tumor of xenograft mouse 
models of ALL treated with DMTre. 
Scale bar : 50 μm,  Arrows and yellow : apoptotic cells 








3-4.  ⥲ᣓ 
ᮏ❶䛷䛿䚸⢾⣔⏺㠃άᛶ๣䜢⏝䛔䛯䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䠄DMTre䠅䛾䝠䝖ᛴᛶ䝸䞁




1.  DMTre䛿MOLT-4⣽⬊䛾⏕Ꮡ⋡䜢⃰ᗘ౫Ꮡⓗ䛻ῶᑡ䛥䛫䛯䚹䜎䛯䚸DMPC 䛾
IC50್䛜 136.4 μM䛷䛒䜛䛾䛻ᑐ䛧 DMTre䛿 1/2௨ୗ䛷䛒䜛 40.9 μM䛷䛒䜛䛣䛸
䛜᫂䜙䛛䛸䛺䛳䛯䚹 
 
2.  DMTre䛿⃰ᗘ౫Ꮡⓗ䛻MOLT-4⣽⬊䛾 DNA䜢᩿∦໬䛥䛫䛯䚹䜎䛯䚸DMTre 
100 μM䛻䛚䛔䛶䛿䚸⣙ 90 %䛾㧗䛔 DNA䜢᩿∦໬䛜ᚓ䜙䜜䛯䚹 
 
3.  DMTre䛷ฎ⌮䛧䛯MOLT-4⣽⬊䛿䚸Controlཬ䜃 DMPCฎ⌮䛧䛯MOLT-4⣽
⬊䛻ẚ䜉䚸䜹䝇䝨䞊䝇-3, -8, -9䛾άᛶ䛜⣙ 70 ~ 80 %䛸㢧ⴭ䛻㧗䛔䛣䛸䛜᫂䜙䛛䛸
䛺䛳䛯䚹 
 
4.  DMTre䜢ฎ⌮䛧䛯MOLT-4⣽⬊䛾䝭䝖䝁䞁䝗䝸䜰⭷㟁఩䛿䚸Controlཬ䜃 DMPC
䜢ฎ⌮䛧䛯MOLT-4⣽⬊䛸ẚ䜉᭷ព䛻పୗ䛧䛶䛔䜛䛣䛸䛜♧䛥䜜䛯䚹 
 


























➨ 4 ❶  䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾⫵䛜䜣䛻ᑐ䛩䜛 in vitro 䛚䜘䜃 in vivo 
䛷䛾἞⒪ຠᯝ 
4-1.  ᗎ 
 


































⬊㦵᱁䛜෌⦅ᡂ䛥䜜䜛ୖ⓶㛫ⴥ㌿᥮䠄EMT : epithelial to mesenchymal transition䠅䛜
㉳䛝䚸㐠ື⬟䜢⋓ᚓ䛩䜛 127)䚹➨஧ẁ㝵䛿ཎⓎᕢ࿘㎶䛻䛒䜛⣽⬊እ䝬䝖䝸䝑䜽䝇䠄ECM : 
extracellular matrix䠅䜔ᇶᗏ⭷䛺䛹䛾㛫㉁ᡂศ䜢◚ቯ䛩䜛ᾐ₶⬟䛾⋓ᚓ䛷䛒䜛䚹㛫㉁
ᡂศ䛾◚ቯ䛿୺䛻䝬䝖䝸䝑䜽䝇䝯䝍䝻䝥䝻䝔䜰䞊䝊䠄MMP : Matrix metalloproteinase䠅䛜
⾜䛳䛶䛔䜛䚹MMP䛿 Zn2+䜔 Ca2+䜢άᛶ୰ᚰ䛻ᣢ䛴䝍䞁䝟䜽㉁ศゎ㓝⣲䛷䛒䜚䚸25✀
㢮䛜☜ㄆ䛥䜜䛶䛔䜛䚹⭷⤖ྜᆺ MMP 䛸ศἪᆺ MMP 䛻ศ㢮䛥䜜䚸䛜䜣⣽⬊䛿䛣䜜䜙














4-2.  ᐇ㦂 
4-2-1.  ヨᩱ 
 








4-2-3.  ⺯ග⬡㉁ྵ᭷䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ㄪ〇 
 
⺯ග⬡㉁ྵ᭷䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛿 3-2-3 䛸ྠᵝ䛾᪉ἲ䛻䛶ㄪ〇䛧䛯䚹 
 
4-2-4.  ౑⏝⣽⬊ 
 
⊂❧⾜ᨻἲே⌮໬Ꮫ◊✲ᡤ䝞䜲䜸䝸䝋䞊䝇䝉䞁䝍䞊䜘䜚㉎ධ䛧䛯䝠䝖⫵⬊ᇶᗏୖ⓶
⭢䛜䜣䠄A549䠅⣽⬊䜢⏝䛔䛯䚹ᇵ㣴ᇵᆅ䛸䛧䛶 10% FBS / DMEM 䜢౑⏝䛧䛯䚹䜎䛯䚸
ᇵ㣴䛿 37䉝䚸‵ᗘ 95䠂䚸CO2⃰ᗘ 5䠂䛾᮲௳䛷⾜䛳䛯䚹 
 
4-2-5.  ౑⏝ື≀ 
 
ື≀䛿 3-2-5 䛸ྠᵝ䛾 BALB/c-R/J䝬䜴䝇䜢⏝䛔䛯䚹 
 




96 well䝬䝹䝏䝥䝺䞊䝖䛻⣽⬊䠄2.0×104 cells/ml䠅䜢 100 μl/well䛷᧛✀䛧䚸24᫬㛫๓
ᇵ㣴䜢⾜䛳䛯䚹䛭䛾ᚋ䚸ྛヨᩱ䜢 10 μl/wellῧຍ䛧䚸䜲䞁䜻䝳䝧䞊䝖䛧䛯䠄37䉝, 5%CO2, 
‵ᗘ 95%, 48h䠅䚹48᫬㛫ᚋ䛻 Cell Counting Kit-8䜢 10 μl/wellῧຍ䛧䚸2.5᫬㛫䛾࿊
Ⰽ཯ᛂ䜢⾜䛳䛯䚹࿊Ⰽ཯ᛂᚋ䚸䝬䜲䜽䝻䝥䝺䞊䝖䝸䞊䝎䞊䠄VERSA max microplate 





4-2-7.  DNA᩿∦໬⋡䛾 ᐃ 
 
䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾 A549⣽⬊䛻ᑐ䛩䜛䜰䝫䝖䞊䝅䝇ㄏᑟ䜢᳨ウ䛩䜛Ⅽ䛻 3-2-7
࡜ྠᵝࡢ PI assay ࢆ⏝࠸࡚ DNAࡢ᩿∦໬⋡ࡢ ᐃࢆ⾜ࡗࡓࠋ 
100 mm dish䛻⣽⬊䠄1.0×104 cells/ml䠅䜢᧛✀䠄10 ml/ dish䠅䛧䚸24᫬㛫ᇵ㣴䛧䛯䚹䛭
䛾ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䚸䜲䞁䜻䝳䝧䞊䝖䛧䛯䠄37䉝, 5%CO2, ‵ᗘ 95%, 24h䠅䚹24 ᫬㛫
ᚋ䛻⣽⬊䜢ᅇ཰䛧䚸ୖ⃈䜏䜢㝖ཤ䛧䛯ᚋ䛻 0.1% Triton-X 100䜢ῧຍ䛧䛶ᾐ㏱໬ฎ⌮
䜢䛧䛯䚹ᾐ㏱໬ฎ⌮ᚋ䛻䚸RNase 䠄1 mg/ml, SIGMA䠅䛻䜘䜚⣽⬊ෆ䛾 RNA 䜢ศゎ㝖
ཤ䛧䛯䠄ᐊ , 5 min䠅䚹PBS(-)䛷෌ᠱ⃮䛧䛯䜒䛾䜢䝘䜲䝻䞁䝯䝑䝅䝳䛻㏻㐣䛥䛫䚸䝔䝇䝖䝏
䝳䞊䝤䛻ධ䜜䛯䚹PI 䜢ῧຍ䛧䛶 DNA 䜢ᰁⰍ䛧䚸䝣䝻䞊䝃䜲䝖䝯䞊䝍䞊䠄EPICS® EX, 
Beckman Coulter䠅䜢⏝䛔䛶⣽⬊䛾 DNA ᩿∦໬⋡䜢 ᐃ䛧䛯䚹ග※䛻 Ar 䝺䞊䝄䞊
䠄488 nm, 15 mW䠅䜢౑⏝䛧䚸FL3䝉䞁䝃䞊䠄605~630 nm䠅䜢⏝䛔䛶⺯ග䜢᳨ฟ䛧䛯䚹 
 
 





100 mm dish䛻⣽⬊䠄1.0×104 cells/ml䠅䜢᧛✀䠄10 ml/ dish䠅䛧䚸24᫬㛫๓ᇵ㣴䛧䛯䚹
䛭䛾ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䛶䜲䞁䜻䝳䝧䞊䝖䠄37䉝, 5%CO2, ‵ᗘ 95%䠅䛧 24 ᫬㛫ᚋ䛻
⣽⬊䜢ᅇ཰䛧䛯䚹3000 rpm, 3 min䛷㐲ᚰศ㞳䛧䛶ୖ⃈䜏䜢㝖ཤᚋ䚸50 μl (1.0×10-3 M)
䛾 PhiPhi Lux (10% FBS)䜎䛯䛿 CaspaLux (10% FBS)䛷ᠱ⃮䛧䚸37䉝䝗䝷䜲䜲䞁䜻䝳䝧
䞊䝍䞊䛻䛶ᬯୗ䚸45 ศ㛫䛾᮲௳䛷ᰁⰍ䛧䛯䚹ᰁⰍᚋ䚸PBS(-)䛷Ὑί䛧䛶䝘䜲䝻䞁䝯䝑
䝅䝳䜢㏻㐣䛥䛫䛶䝔䝇䝖䝏䝳䞊䝤䛻ධ䜜䚸䝣䝻䞊䝃䜲䝖䝯䞊䝍䞊䜢⏝䛔䛶⺯ග㔞䜢 ᐃ
䛧䛯䚹⺯ග㔞䛾 ᐃ䛿䚸ග※䛻✵෭ Ar 䝺䞊䝄䞊䠄488 nm䠅䜢ฟຊ 15 mW 䛷౑⏝䛧䚸
FL1䝉䞁䝃䞊䛻䛶୍ᐃἼ㛗ᇦ䠄505 nm ~ 545 nm䠅䛷⺯ග䜢᳨ฟ䛧䛯䚹 
 
 









100 mm dish䛻⣽⬊䠄1.0×104 cells/ml䠅䜢᧛✀䠄10 ml/ dish䠅䛧䚸24᫬㛫๓ᇵ㣴䛧䛯䚹
䛭䛾ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䛶䜲䞁䜻䝳䝧䞊䝖䠄37䉝, 5%CO2, ‵ᗘ 95%, 24h䠅䛧䛯䚹ᅇ཰
䛾 30 ศ๓䛻 DiOC6(3)䜢᭱⤊⃰ᗘ 40 nM 䛸䛺䜛䜘䛖䛻ῧຍ䛧䠄37䉝, 5%CO2, ‵ᗘ 
95%, 30 min䠅䚸30ศᚋ䛻⣽⬊䜢ᅇ཰䛧䛯䚹3000 rpm, 3 min䛷㐲ᚰศ㞳䛧䛶ୖ⃈䜏䜢
㝖ཤᚋ䚸PBS 䛻䛶෌ᠱ⃮䛧䝘䜲䝻䞁䝯䝑䝅䝳䜢㏻㐣䛥䛫䛯ᚋ䚸䝣䝻䞊䝃䜲䝖䝯䞊䝍䞊䛻䛶
DiOC6(3)䛾⺯ග㔞䜢 ᐃ䛧䛯䚹ග※䛻䛿 488 nm 䛾✵෭ Ar 䝺䞊䝄䞊䜢ฟຊ 15 mW









⁛⳦῭䜏 35mm Glass Bottom dish䛻⣽⬊䠄2.0㽢104 cells/ml䠅䜢᧛✀䠄2 ml/ dish䠅䛧
๓ᇵ㣴䛧䛯䚹๓ᇵ㣴⤊஢ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䛯䚹ヨᩱῧຍᚋ䚸0, 15, 30, 45, 60, 90ศ
䛾䝍䜲䝮䝷䝥䝇ほᐹ䜢ඹ↔Ⅼ䝺䞊䝄䞊㢧ᚤ㙾䜢⏝䛔䛶⾜䛳䛯䚹ບ㉳Ἴ㛗䜢 488 nm 䛾







ᇵ㣴䛧䛯⣽⬊䜢㐲ỿ⟶䛻ᅇ཰䛧䚸1000 rpm, 5 min 䛾᮲௳䛷㐲ᚰ䛧䛯䚹䜰䝇䝢䝺䞊䝍
䞊䛻䛶ୖ⃈䜏䜢㝖ཤ䛧䚸1.0×106 cells/ml 䛻䛺䜛䜘䛖䛻㐲ỿ⟶䛻᧛✀䛧䚸HBSS 䛷ᠱ⃮
䛧䛯䚹DPH 䠄[DPH] = 2.5×10-3 M, ⁐፹ : Tetrahydrofuran䠅䜢ῧຍ䛧䠄᭱⤊⃰ᗘ : 2 
μM䠅䚸㐽ග≧ែ䛷 37Υ䛻䛶 7ศ䛤䛸䛻䝍䝑䝢䞁䜾䜢⾜䛔 35ศ㛫ᰁⰍ䛧䛯䚹HBSS䛷 3
ᅇὙίᚋ䚸5.0×105 cells/ml 䛻䛺䜛䜘䛖䛻㐲ỿ⟶䛻᧛✀䛧䛯䚹㐲ỿ⟶䛻᧛✀䛧䛯⣽⬊䜢
1 cmゅ䛾▼ⱥ䝉䝹䛻 2.5 mlศὀ䛧䚸ᚠ⎔ᜏ ᵴ୰䛷 37Υ䛻䛧䛯䚹1ศ㛫 Control䜢
 ᐃᚋ䛻ヨᩱ䜢ῧຍ䛧䚸䛜䜣⣽⬊⭷ὶືᛶ䜢 ᐃ䛧䛯䚹DPH 䛾⺯ග೫ගᙉᗘ䛿䚸ບ













䜛 134)䚹䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾 A549⣽⬊䛻ᑐ䛩䜛㐟㉮ᢚไຠᯝ䜢 Scratch assay䛻
䜘䜚ホ౯䛧䛯䚹 
 
⁛⳦῭䜏 6well 䝥䝺䞊䝖䛻⣽⬊䠄2.5㽢105 cells/ml䠅䜢᧛✀䠄2 ml/ dish䠅䛧䚸24᫬㛫๓
ᇵ㣴䜢⾜䛳䛯䚹๓ᇵ㣴⤊஢ᚋ䚸⣽⬊䛜 well ෆ䛷 monolayer 䛻䛺䛳䛶䛔䜛䛾䜢☜ㄆ䛧
䛯ᚋ䚸ᐃつ䜢ᙜ䛶⣽⬊ᇵ㣴㠃䜢ᆒ୍䛻 200 μl䝏䝑䝥䛷ᘬ䛳ᥙ䛔䛶༑Ꮠ≧䛻⣽⬊䜢๤
㞳䛥䛫䛯䚹䛭䛾ᚋ䚸ᇵᆅ䜢㝖ཤ䛧䚸PBS(-)䛷Ὑί䛧䛯䚹Ὑίᚋ䚸᪂䛧䛟᏶඲ᇵᆅ䜢‶䛯
䛧䚸ヨᩱ䜢ῧຍ䛧 19 ᫬㛫ᇵ㣴䛧䛯䚹ヨᩱ䜢ῧຍ䛧䛯᫬㛫䜢 0 ᫬㛫䛸䛧䚸0 ᫬㛫䛸ಸຍ























35 mm Glass Bottom dish䛻⣽⬊䠄2.0㽢104 cells/ml䠅䜢᧛✀䠄2 ml/ dish䠅䛧 24᫬㛫๓
ᇵ㣴䛧䛯䚹๓ᇵ㣴⤊஢ᚋ䚸ྛヨᩱ䜢ῧຍ䛧 24 ᫬㛫ᇵ㣴䛧䛯䚹ᇵ㣴⤊஢ᚋ䚸4%䝩䝹䝬
䝸䞁䛷ᅛᐃ䚸0.5% Triton-X 100 䛷ᾐ㏱໬䛧䛯ᚋ䚸Actin-stainTM 488 Fluorescent 
Phalloidin (Cytoskeleton) 1.0㽢10-4 M䜢ຍ䛘 F-actin䜢ᰁⰍ䛧䛯䚹ᰁⰍᚋ䚸Ὑί䛧ඹ↔
Ⅼ䝺䞊䝄䞊㢧ᚤ㙾䛷ほᐹ䛧䛯䚹䛺䛚䚸ヨᩱ⃰ᗘ䛿 A549 ⣽⬊䛻䜰䝫䝖䞊䝅䝇䜢ㄏᑟ䛧
䛺䛔⃰ᗘ䛸䛧䛯䚹ඹ↔Ⅼ䝺䞊䝄䞊㢧ᚤ㙾䜢⏝䛔䛯ほᐹ䛷䛿ບ㉳Ἴ㛗䜢 488 nm 䛾 Ar
䝺䞊䝄䞊䜢⏝䛔䚸᳨ฟ⺯ගἼ㛗 505~555 nm䛷ほᐹ䛧䛯䚹 
 
 




ᒁᅾ䛧䛯 Invadopodia 䜢᭱ึ䛻ᙧᡂ䛩䜛䛸䛔䜟䜜䛶䛔䜛䠄Fig. 4-2-1䠅136)䚹䛜䜣⣽⬊䛾
ᾐ₶䛿䛣䛾 Inovadopodia䜢୰ᚰ䛻㐍⾜䛩䜛䚹ᇶᗏ⭷䜢ศゎ䛧䚸ᾐ₶䛩䜛⬟ຊ䠄ᾐ₶⬟䠅
䜢 in vitro 䛻䛶 ᐃ䛩䜛䝰䝕䝹䛸䛧䛶⏝䛔䜙䜜䛶䛔䜛䛾䛜 Invasion assay137-139)䛷䛒䜛䚹
䛭䛾୰䛷䜒 Boyden Chamber assay140)䛜䜘䛟⏝䛔䜙䜜䛶䛔䜛䚹䛣䛾 ᐃ⣔䛻䛚䛔䛶䚸
Insert䛻⿕そ䛥䜜䛯 Matrigel141)䛿ᇶᗏ⭷䝰䝕䝹䛸䛺䜛䚹ㄏᑟ≀㉁䛸䛧䛶 FBS 䜢⏝䛔䛶䚸
↓⾑Ύᇵᆅ୰䛛䜙Matrigel 䜢ᾐ₶䞉ศゎ䛧 Insertᗏ㠃䛻ከᩘᏑᅾ䛩䜛Ꮝ䠄8 μm䠅䜢㏻
䜚ୗᒙ䜎䛷⛣ື䛩䜛䚹 
 
Fig. 4-2-1 Schematic representation of invadopodia. 
Matrigel䛜⿕そ䛥䜜䛯 BD BioCoatTM MatrigelTM Invasion Chamber (BD Biosciences) 
䛾ྛ Insert 䛸ྛ Chamber 䜢↓⾑Ύᇵᆅ䛻䜘䜚䜲䞁䜻䝳䝧䞊䝍䞊䠄5䠂 CO2, 37䉝䠅ෆ䛻
䛶 2᫬㛫Ỉ࿴ฎ⌮䜢⾜䛳䛯ᚋ䚸↓⾑Ύᇵᆅ䜢㝖ཤ䛧䚸⣽⬊ᠱ⃮ᾮ䠄8.0㽢104 cells/ml䠅
䜢↓⾑Ύᇵᆅ 450 μl䛻䛶᧛✀䛧䚸ྠ᫬䛻ヨᩱ䜢 50 μlῧຍ䛧䛯䚹ୗ㒊䛾 Chamber䛻





䛷 24᫬㛫ᇵ㣴䛧䛯䚹Control䛻䛿Matrigel䛾⿕そ䛥䜜䛶䛔䛺䛔 Control insert 䜢౑⏝
䛧䛯䚹ᇵ㣴⤊஢ᚋ䚸Insertෆ䛾㠀ᾐ₶⣽⬊䛸Matrigel䜢⥥Წ䛻䛶㝖ཤᚋ䚸100䠂䜶䝍䝜






                   
 
Fig. 4-2-1 Schematic representation of invasion assay. 
 
Complete Medium
Cell (Non FBS Medium)
+DMTre
750μl ( Non FBS Medium) 






4-2-15.  MMP-14Ⓨ⌧㔞䛾 ᐃ 
 
MMP䛻䛿䚸ศἪᆺMMP 䛸⭷⾲ᅾᆺMembrane type-1 MMP(MT1-MMP : MMP14)
䛜Ꮡᅾ䛩䜛䚹ศἪᆺ MMP 䛾άᛶ໬䛻䛿 MMP14 䛾άᛶ໬䛜ᚲせ䛷䛒䜛஦䛛䜙
MMP14䛾άᛶ໬䛣䛭䛜䛜䜣⣽⬊䛾ᾐ₶䛾ጞ䜎䜚䛸䛥䜜䜛䚹MMP14䛿⣽⬊⭷⾲㠃䚸≉
䛻ᾐ₶✺㉳ୖ䛻ከ䛟Ⓨ⌧䛧䛶䛔䜛䚹ᾐ₶✺㉳⭷⾲㠃ୖ䛷஧㔞య䜢ᙧᡂ䛧䚸⏕యෆ䛻
᪊䛡䜛 MMP 㜼ᐖ≀㉁䛷䛒䜛 TMP 䛛䜙ศἪᆺ MMP 䜢ษ䜚㞳䛩஦䛷άᛶ໬䛥䜜䜛䚹
άᛶ໬䛧䛯ศἪᆺMMP䛿䚸ᇶᗏ⭷䛾ศゎ䜢ಁ㐍䛥䛫䚸ᾐ₶䜢㐍⾜䛥䛫䜛 142)䚹 
 
150 mm dish䛻 1.0㽢104 cells/ml䛻ㄪᩚ䛧䛯⣽⬊䜢᧛✀䠄30 ml/ dish䠅䛧䚸24᫬㛫๓
ᇵ㣴䜢⾜䛳䛯䚹๓ᇵ㣴⤊஢ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䛥䜙䛻 24᫬㛫ᇵ㣴䛧䛯䚹ᇵ㣴⤊஢ᚋ䚸
⣽⬊䜢ᅇ཰䛧 3000 rpm䚸3 ศ㛫䛾᮲௳䛷㐲ᚰศ㞳䜢⾜䛔ୖ⃈䜏䜢㝖ཤ䛧䛯䚹ୖ⃈䜏
䜢㝖ཤᚋ䚸4%䝩䝹䝬䝸䞁䛷ᅛᐃ䛧䚸Blocking Buffer (5% Goat serum/PBS(-))䛷୍ᬌ䝤
䝻䝑䜻䞁䜾䜢⾜䛳䛯䚹䝤䝻䝑䜻䞁䜾⤊஢ᚋ䚸୍ḟᢠయ Anti-MMP14 rabbit monoclonal 
antibody (abcam)䛷ᰁⰍ䛧䛯䚹୍ḟᢠయᰁⰍ⤊஢ᚋ䚸Wash Buffer (5% Goat 
serum/0.01% Triton-X 100 /PBS(-))䛷Ὑί䛧䛯䚹Ὑί⤊஢ᚋ䚸஧ḟᢠయ Alexa Flior 
488 goat anti-rabbit IgG (Invitrogen)䜢౑⏝䛧ᰁⰍ䜢⾜䛳䛯䚹䛺䛚䚸୍ḟᢠయ⃰ᗘ䛿 1 
μg/ml䚸஧ḟᢠయ⃰ᗘ䜢 1:200 䛸䛧䛯䚹ᮏᐇ㦂䛷⏝䛔䛯ヨᩱ⃰ᗘ䛿䚸A549⣽⬊䛻ᑐ䛧
䛶䜰䝫䝖䞊䝅䝇䜢ㄏᑟ䛧䛺䛔⃰ᗘ䠄4.0×10-5 M䠅䜢⏝䛔䛯䚹 
ᰁⰍ䛧䛯⣽⬊䛿䝣䝻䞊䝃䜲䝖䝯䞊䝍䞊䜢⏝䛔䛶ග※䛻 488 nm 䛾✵෭ Ar 䝺䞊䝄䞊䜢








cells/body䠅䜢⛣᳜䛧䛯䚹⛣᳜ 2᪥┠䛛䜙⭘⒆య✚䜢 4-2-1ᘧ䛛䜙 ᐃ䛧䚸ヨᩱ䜢 1᪥
1ᅇ⭘⒆㏆ഐ䛾⓶ୗ䛻 28᪥㛫཯᚟ᢞ୚䠄5 ml/kg䠅䛧䛯䠄Table 4-2-1䠅䚹⛣᳜ 28᪥┠
䛻㯞㓉ୗ䛻䛶⭘⒆⤌⧊䛾᦬ฟ䜢⾜䛳䛯䚹᦬ฟ䛧䛯⭘⒆㔜㔞䛚䜘䜃⭘⒆య✚䛻䛶἞⒪
ຠᯝ䛾ホ౯䜢⾜䛳䛯䚹 




Table 4-2-1 Dose of DMTre. 
⩌ Sample Dose (mg/kg) 
DMPC TreC14 
1 Control (5% glucose)   
2 DMPC 3.4  
3 DMTre (30mol%DMPC/70mol% TreC14) 3.4 7.5 
 
 
4-2-17.  TUNELᰁⰍ䛻䜘䜛䜰䝫䝖䞊䝅䝇䛾᳨ฟ 
 



























4-3.  ⤖ᯝ䛸⪃ᐹ 
 





DMTre䛾 A549⣽⬊䛻ᑐ䛩䜛ቑṪᢚไຠᯝ䛾᳨ウ⤖ᯝ䜢 Fig.4-3-1, Fig.4-3-2䛚䜘
䜃 Table 3-2-1䛻♧䛩䚹DMTre䛿䚸A549⣽⬊䛾⏕Ꮡ⋡䜢⃰ᗘ౫Ꮡⓗ䛻ῶᑡ䛧䛯䚹䜎














Fig. 4-3-1 Inhibitory effects of DMTre on the growth of A549 cells. 
Data represent the mean ± S.E. (n = 3) 


























Fig. 4-3-2 Inhibitory concentration (IC50) of DMTre and DMPC on the growth of A549 
cells. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 48 h. 
*p < 0.05 (DMPC ) 
 
Table 3-2-1 IC50 of DMTre and DMPC143) on the growth of A549 cells. 
 IC50 (μM) 
DMTre 40.9 ± 1.0 

























4-3-2.  䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾⫵䛜䜣⣽⬊䛻ᑐ䛩䜛䜰䝫䝖䞊䝅䝇ㄏᑟ 
 
䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾 A549 ⣽⬊䛻ᑐ䛩䜛䜰䝫䝖䞊䝅䝇ㄏᑟ䜢᳨ウ䛩䜛Ⅽ䛻 PI 
assay ࢆ⏝࠸࡚ DNAࡢ᩿∦໬⋡ࡢ ᐃࢆ⾜ࡗࡓࠋ 
 
䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䠄DMTre䠅䛾䝠䝖⫵⬊ᇶᗏୖ⓶⭢䛜䜣䠄A549䠅⣽⬊䛻ᑐ䛩䜛
DNA ᩿∦໬⋡䛾 ᐃ䛚䜘䜃䚸⣽⬊࿘ᮇ䛻୚䛘䜛ᙳ㡪䛾᳨ウ⤖ᯝ䜢 Fig. 4-3-3 䛻♧
䛩䚹DNA䛾᩿∦໬䜢♧䛩 SubG1䛾 DNA㔞䜢᳨ウ䛧䛯䛸䛣䜝䚸DMTre䛿 A549⣽⬊
䛾 DNA䛾᩿∦໬䛩䜛஦䛜᫂䜙䛛䛸䛺䛳䛯䚹200 μM䛷䛿⣙ 95䠂䛸䛔䛖㧗䛔 DNA᩿∦
໬⋡䛜ほ 䛥䜜䛯䚹䜎䛯䚸IC50௨ୗ䛾⃰ᗘ䛻䛶 DNA ᩿∦໬䛜㉳䛝䛶䛔䛺䛔䛣䛸䛛䜙䚸
G0/1ᮇ䛾 DNA㔞䜢᳨ウ䛧䛯䛸䛣䜝䚸G0/1ᮇ䛾 DNA㔞䛾ቑຍ䛜ぢ䜙䜜䛯䚹 











Fig. 4-3-3 Cell cycle distribution in A549 cells treated with DMTre. 
Data represent the mean ± S.E. (n = 5) 
Incubation time : 48 h. 
*p < 0.05 ( Control ) 











































䛷ฎ⌮䛧䛯 A549⣽⬊䛻ẚ䜉䚸䜹䝇䝨䞊䝇-3, -8, -9䛜ⴭ䛧䛟άᛶ໬䛧䛯䚹≉䛻䚸䜹䝇䝨
䞊䝇-3, -8䛿⣙ 50 ~ 80 %䛸㠀ᖖ䛻㧗䛟䛺䛳䛶䛔䜛䛣䛸䛜᫂䜙䛛䛸䛺䛳䛯䚹 
DMTre䛾 A549⣽⬊䛻ᑐ䛩䜛䜰䝫䝖䞊䝅䝇ㄏᑟ䛻䛚䛡䜛䝭䝖䝁䞁䝗䝸䜰䛾㛵୚䛾᳨ウ
⤖ᯝ䜢 Fig.4-3-5䛻♧䛩䚹ᅗ䛛䜙᫂䜙䛛䛺䜘䛖䛻 DMTre䛷ฎ⌮䛧䛯 A549⣽⬊䛾䝭䝖䝁




















Fig. 4-3-4 Activation of caspase in A549 cells after the treatment with DMTre. 
Data represent the mean ± S.E. (n = 5) 
Incubation time : 24 h. 
*p < 0.05 ( Control, DMPC ) 






































Fig. 4-3-5 Mitochondrial transmembrane potential (ԥΨm) disruption of mitochondria 
membrane for A549 cells treated with DMTre. 
Data represent the mean ± S.E. (n =3 ~ 5) 
Incubation time : 24 h. 
*p < 0.05 ( Control, DMPC ) 


























































Fig. 4-3-6 Fluorescence micrographs of A549 cells treated with DMTre/NBDPC using 
confocal laser microscope. 
Scale ber : 20μm 

























































Fig. 4-3-7 Increase in membrane fluidity of A549 cells after the treatment with DMTre. 
*p < 0.05 ( Control ) (n = 3) 
 Incubation time : 10 min. 





















DMTre䛾 A549⣽⬊䛻ᑐ䛩䜛ᾐ₶ᢚไຠᯝ䛾᳨ウ⤖ᯝ䜢 Fig. 4-3-8 , Fig. 4-3-9䛻
♧䛩䚹ᮍฎ⌮䛾 Controlཬ䜃 DMPCฎ⌮䛧䛯 A549⣽⬊䛿 Matrigel 䜢ศゎ䛧䚸ୗᒙ
䛾䝏䝱䞁䝞䞊䛻⛣ື䛧䛯ከᩘ䛾ᾐ₶⣽⬊䛜ぢ䜙䜜䛯䛜䚸DMTre ฎ⌮䜢⾜䛳䛯 A549
⣽⬊䛷䛿ᾐ₶⣽⬊䛜㢧ⴭ䛻ῶᑡ䛧䛯䚹 
㌿⛣ᢚไຠᯝ䛾᳨ウ⤖ᯝ䜢 Fig. 4-3-10 ~ Fig. 4-3-13 䛻♧䛩䚹Fig. 4-3-10 䛛䜙
Controlཬ䜃 DMPCฎ⌮䛧䛯 A549⣽⬊䛷䛿䚸2ḟඖⓗ䛺⛣ື䛜ほᐹ䛥䜜䚸๤㞳㠃✚
䛜⊃䛟䛺䛳䛶䛔䛯䚹୍᪉䚸DMTre 䜢ฎ⌮䛧䛯 A549⣽⬊䛷䛿䚸Control ཬ䜃 DMPC ฎ
⌮䛧䛯⣽⬊䛻ẚ䜉䛶 A549⣽⬊䛾⛣ື䛜ᢚไ䛥䜜䚸๤㞳㠃✚䛜ከ䛟ṧ䛳䛶䛔䛯䚹㢧ᚤ
㙾෗┿䛾⣽⬊⛣ື㠃✚䜢 image- j䛻䛶ᐃ㔞໬䛧䛯⤖ᯝ䜢 Fig. 4-3-11䛻♧䛩䚹Control
䛾⛣ື䛧䛯⣽⬊䜢 100%䛸䛧䛶ホ౯䛧䛯䚹DMPC ฎ⌮䛧䛯 A549 ⣽⬊䛾⛣ື㠃✚䛿
76.0%䛷䛒䛳䛯䛾䛻ᑐ䛧䚸DMTre䛷ฎ⌮䛧䛯A549⣽⬊䛾⛣ື㠃✚䛿 52.1%䛸䛺䛳䛯䚹
DMTre 䛷ฎ⌮䛧䛯 A549⣽⬊䛿䚸⛣ື㠃✚䛜 Control 䛻ẚ䜉⣙ 1/2䚸䛷䛒䜛஦䛜᫂䜙
䛛䛸䛺䛳䛯䚹䛥䜙䛻䚸Fig. 4-3-12 䛾⺯ග෗┿䛛䜙᫂䜙䛛䛺䜘䛖䛻 Control 䛷䛿ከᩘ䛾௬
㊊䛜☜ㄆ䛥䜜䛯䛾䛻ᑐ䛧䚸DMTre 䛷ฎ⌮䛧䛯 A549 ⣽⬊䛷䛿௬㊊䛜ほᐹ䛥䜜䛺䛛䛳
䛯䚹 
DMTre 䛾 A549 ⣽⬊䛻ᑐ䛩䜛 MMP-14 Ⓨ⌧㔞䛾᳨ウ⤖ᯝ䜢 Fig. 4-3-13 䛻♧䛩䚹













Fig. 4-3-8 Inhibitory effects of DMTre on the invasion of A549 cells. Photographs for 
invaded cells in the presence or absence of DMTre. 
Scale ber : 50μm 























Fig. 4-3-9 Relative invaded A549 cells treated with DMTre. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 24 h. 
*p < 0.05 ( Control, DMPC ) 



































Fig. 4-3-10 Inhibitory effects of DMTre on the migration of A549 cells using wound 
scratch assay. 
Incubation time : 19 h. 




























Fig. 4-3-11 Relativearea of migration of A549 cells treated with DMTre for 19h. 
Data represent the mean ± S.E. (n = 6) 
Incubation time : 19 h. 
*p < 0.05 ( Control, DMPC ) 













































Fig. 4-3-12 Fluorescence micrographs of A549 cells treated with DMTre for 24h using 
confocal laser microscope. 
Arrows : Invadopodia , Scale ber : 10μm 















Fig. 4-3-13 Relative expression values of MT1-MMP (MMP-14) in A549 cells treated 
with DMTre. 
Data represent the mean ± S.E. (n = 6) 
Incubation time : 24 h. 
*p < 0.05 ( Control, DMPC ) 





















































ᢞ୚ᮇ㛫୰䛾⭘⒆య✚䛾᥎⛣䜢 Fig. 4-3-15䛻♧䛩䚹Control⩌䛚䜘䜃 DMPCᢞ୚
⩌䛻䛚䛔䛶 14 ᪥┠䛛䜙⭘⒆䛾ቑ኱䛜☜ㄆ䛥䜜䛯䚹୍᪉䚸DMTre ᢞ୚⩌䛚䜘䜃
TreC14ᢞ୚⩌䛻䛚䛔䛶䛿⭘⒆య✚䛾ቑຍ䛿ⴭ䛧䛟ᢚไ䛥䜜䛯䚹 
ᢞ୚⤊஢⩣᪥䛻ゎ๗䛧䚸᦬ฟ䛧䛯⭘⒆䛾⏬ീ䜢 Fig. 4-3-16 䛻♧䛩䚹๗᳨䛻䜘䜚ྲྀ䜚
ฟ䛥䜜䛯⭘⒆෗┿䛛䜙᫂䜙䛛䛺䜘䛖䛻 DMTre ⩌䛷㢧ⴭ䛺⭘⒆⦰ᑠຠᯝ䛜ᚓ䜙䜜䛯䚹
⭘⒆㔜㔞䜢 Fig. 4-3-17䛻♧䛩䚹Control⩌ཬ䜃 DMPCᢞ୚⩌䛷䛿⭘⒆㔜㔞䛜 0.150 
g௨ୖ䛷䛒䜛䛾䛻ᑐ䛧䚸DMTreᢞ୚⩌䛾⭘⒆㔜㔞䛿 Control⩌䛾⣙ 1/5䚸DMPCᢞ୚
⩌䛾 1/3䛷䛒䜛 0.050 g䛷䛒䛳䛯䛣䛸䛛䜙䚸DMTre䛾㢧ⴭ䛺἞⒪ຠᯝ䛜ᚓ䜙䜜䛯䚹 
ḟ䛻䚸TUNEL ᰁⰍ䛧䛯⭘⒆ษ∦䛾⏬ീ䜢 Fig. 4-3-18 䛻♧䛩䚹Control ⩌ཬ䜃
DMPC ᢞ୚⩌䛻䛚䛔䛶䜰䝫䝖䞊䝅䝇㝧ᛶ⣽⬊䛿☜ㄆ䛥䜜䛺䛛䛳䛯䚹୍᪉䚸DMTre ᢞ
୚⩌䛾⭘⒆䛷䛿〓Ⰽ䛾䜰䝫䝖䞊䝅䝇㝧ᛶ⣽⬊䛾㞟ᅋ䛜☜ㄆ䛥䜜䛯䛣䛸䛛䜙䚸DMTre䛾
in vivo 䛷䛾䜰䝫䝖䞊䝅䝇ㄏᑟ䛜᫂䜙䛛䛸䛺䛳䛯䚹 















Fig. 4-3-14 Body weight change for subcutaneous lung carcinoma-bearing mice 
topically administered with DMTre. 
Data represent the mean ± S.E. (n = 4) 



































Fig. 4-3-15 Subcutaneous tumor volume for subcutaneous lung carcinoma-bearing mice 
topically administered with DMTre. 
Data represent the mean ± S.E. (n = 4) 
*p < 0.05 ( Control) 







































Fig. 4-3-16 Photographs of subcutaneous tumor for subcutaneous lung carcinoma-bearing 
mice topically administered with DMTre. 
Scale bar : 5 mm 

















Fig. 4-3-17 Therapeutic effects of DMTre for subcutaneous lung carcinoma-bearing 
mice topically administered with DMTre. 
Data represent the mean ± S.E. (n = 3 ~ 6) 
*p < 0.05 ( Control, DMPC ) 



























Fig. 4-3-18 Induction of apoptosis for A549 cells for subcutaneous lung carcinoma-
bearing mice topically administered with DMTre. 
Scale bar : 200 μm,  yellow : apoptotic cells 
















14 ᪥㛫䛾ᢞ୚⤊஢⩣᪥䛻ゎ๗䛧䚸᦬ฟ䛧䛯⫵⤌⧊䛾෗┿䜢 Fig. 4-3-20䚸┦ᑐ⮚ჾ
㔜㔞䜢 Fig. 4-3-21䛻♧䛩䚹Fig. 4-3-20䛛䜙䚸Control⩌ཬ䜃 DMPCᢞ୚⩌䛾⫵⤌⧊
䛷䛿䚸⫵⾲㠃䛻⭘⒆ቑຍ䛻䜘䜚พฝ䛜☜ㄆ䛥䜜䛯䛾䛻ᑐ䛧䚸DMTre ᢞ୚⩌䛷䛿⫵⾲
㠃䛿ṇᖖ䛺⫵䛸ኚ䜟䜙䛺䛛䛳䛯䚹䜎䛯䚸Fig. 4-3-21 䛛䜙 DMTre 䛾┦ᑐ⮚ჾ㔜㔞䛿
Control⩌ཬ䜃 DMPCᢞ୚⩌䛸ẚ䜉㢧ⴭ䛻ῶᑡ䠄p < 0.05䠅䛧䛶䛚䜚䚸DMTre䛾⫵䛜䜣
䛻ᑐ䛩䜛ⴭ䛧䛔἞⒪ຠᯝ䛜᫂䜙䛛䛸䛺䛳䛯䚹 
ḟ䛻䚸HEᰁⰍ䛧䛯⭘⒆ษ∦䛾⏬ീ䜢 Fig. 4-3-22䛻♧䛩䚹Control⩌ཬ䜃 DMPCᢞ
୚⩌䛷䛿䚸⫵⤌⧊ෆ䛻䛶⭘⒆䛜ቑṪ䛧䚸⫵⬊䛾✵㝽䛜ῶᑡ䛧䛶䛔䜛䛣䛸䛜᫂䜙䛛䛸䛺
䛳䛯䚹୍᪉䚸DMTre ᢞ୚⩌䛷䛿⭘⒆䛾ቑṪ䛜ᢚไ䛥䜜䚸⫵⬊䛾✵㝽䜒ṇᖖ䛺⫵䛸ྠ
ᵝ䛷䛒䛳䛯䚹䜎䛯䚸⫵⤌⧊ෆ䛾⭘⒆㠃✚䜢 BZ-X Analyzer䛻䛶⟬ฟ䛧䛯⤖ᯝ䜢 Fig. 4-
3-23䛻♧䛩䚹Controlཬ䜃 DMPC䛾⭘⒆㠃✚䛿䛭䜜䛮䜜 1212㼼23 mm2䛚䜘䜃 1202




















Fig. 4-3-19 Body weight change for lung on the orthotopic graft-bearing mice treated 
with DMTre. 
Data represent the mean ± S.E. (n = 8) 


































Fig. 4-3-20 Photographs of lung on the orthotopic graft-bearing mice of lung carcinoma 
intravenously administered with DMTre. 
Scale bar : 5 mm 




















Fig. 4-3-21 Relative lung weight of orthotopic graft-bearing mice of lung carcinoma 
intravenously administered with DMTre. 
Data represent the mean ± S.E. (n = 8) 
*p < 0.05 ( Control ) 








































Fig. 4-3-22 Photographs of lung on the orthotopic graft-bearing mice of lung carcinoma 
intravenously administered with DMTre in histological analysis using the 
H&E staining. 
Scale bar : 100 mm 

















Fig. 4-3-23 Tissues are of lung on the orthotopic graft-bearing mice of lung carcinoma 
intravenously administered with DMTre. 
Data represent the mean ± S.E. (n = 4) 
*p < 0.05 ( Control, DMPC ) 
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4-4.  ⥲ᣓ 
 
ᮏ❶䛷䛿䚸⢾⣔⏺㠃άᛶ๣䜢⏝䛔䛯䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䠄DMTre䠅䛾䝠䝖⫵⬊ᇶᗏ






1.  DMTre䛿䚸A549⣽⬊䛾⏕Ꮡ⋡䜢⃰ᗘ౫Ꮡⓗ䛻ῶᑡ䛧䛯䚹䜎䛯䚸DMPC 䛾 IC50
್䛜 437 μM䛷䛒䜛䛾䛻ᑐ䛧䚸DMTre䛿 1/10௨ୗ䛾 40.9 μM䛷䛒䜚ⴭ䛧䛔ቑṪ
ᢚไຠᯝ䛜᫂䜙䛛䛸䛺䛳䛯䚹 
 
2.  DMTre䛿⃰ᗘ౫Ꮡⓗ䛻 A549⣽⬊䛾 DNA䜢᩿∦໬䛩䜛஦䛜᫂䜙䛛䛸䛺䛳䛯䚹




3.  DMTre䛷ฎ⌮䛧䛯 A549⣽⬊䛿䚸ᮍฎ⌮䛾 Controlཬ䜃 DMPC䛷ฎ⌮䛧䛯
A549⣽⬊䛻ẚ䜉䚸䜹䝇䝨䞊䝇-3, -8, -9䛜ⴭ䛧䛟άᛶ໬䛧䛯䚹≉䛻䚸䜹䝇䝨䞊䝇-3, 
-8䛿⣙ 50 ~ 80 %䛸㠀ᖖ䛻㧗䛟䛺䛳䛶䛔䜛䛣䛸䛜᫂䜙䛛䛸䛺䛳䛯䚹 
 

















䛿 76.0%䛷䛒䛳䛯䛾䛻ᑐ䛧䚸DMTre䛷ฎ⌮䛧䛯 A549⣽⬊䛾⛣ື㠃✚䛿 52.1%








ᰁⰍ䛾⤖ᯝ䛛䜙䚸DMTre䛾 in vivo䛷䛾䜰䝫䝖䞊䝅䝇ㄏᑟ䛜☜ㄆ䛥䜜䛯䚹 
 
8.  DMTre䛿⫵䛜䜣ྠᡤ䝰䝕䝹䝬䜴䝇䛾┦ᑐ⮚ჾ㔜㔞䜢ῶᑡ䛥䛫䛯䚹䜎䛯䚸HEᰁ





ཬ䜃 in vivo䛷䛾ඃ䜜䛯἞⒪ຠᯝ䛜᫂䜙䛛䛸䛺䜚䚸DMTre䛿 A549⣽⬊䛻ᑐ䛧䛶ቑṪ
ᢚไຠᯝ䜢♧䛧䚸䜰䝫䝖䞊䝅䝇䜢ㄏᑟ䛩䜛஦䛜᫂䜙䛛䛸䛺䛳䛯䚹䜎䛯䚸DMTre%䛿ప⃰
ᗘ䛻䛚䛔䛶 A549 ⣽⬊䛾⣽⬊࿘ᮇ䛻ᙳ㡪䜢୚䛘 G0/1 arrest 䜢ㄏᑟ䛩䜛䛣䛸䛜ึ䜑䛶
᫂䜙䛛䛸䛺䛳䛯䚹DMTre䛿 A549⣽⬊䛻ప⃰ᗘ䛻䛚䛔䛶䚸A549⣽⬊䛾㌿⛣䜢ᢚไ䛩
䜛஦䜢ጞ䜑䛶᫂䜙䛛䛸䛧䚸⣽⬊䛾ᾐ₶䛻㛵㐃䛩䜛 MMP-14 䛾Ⓨ⌧䜢పୗ䛥䛫䜛䛣䛸䛻





➨ 5 ❶  䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ங䛜䜣἞⒪ᑐ䛩䜛 in vitro 䛚䜘䜃 in vivo 
䛷䛾἞⒪ຠᯝ 
 























































䛾᭷↓䚸㐲㝸㌿⛣䛾᭷↓䛻䜘䛳䛶኱䛝䛟 5ẁ㝵䛻ศ䛡䜙䜜䜛䠄Table 5-1-1䠅䚹 
 
 
Table 5-1-1 ங䛜䜣䛾⮫ᗋ⑓ᮇ 
0ᮇ ங䛜䜣䛜Ⓨ⏕䛧䛯ங⭢䛻䛸䛹䜎䛳䛶䛔䜛䚹䠄㠀ᾐ₶⒴䠅 
Ϩᮇ 䛧䛣䜚䛾኱䛝䛥䛜 2 cm௨ୗ䚸⬥ୗ䛾䝸䞁䝟⠇㌿⛣䛺䛧 
ϩᮇ 
ϩaᮇ 䛧䛣䜚䛾኱䛝䛥䛜 2 cm௨ୗ䛷䚸⬥ୗ䛾䝸䞁䝟⠇㌿⛣䛜䛒䜚 䛧䛣䜚䛾኱䛝䛥䛜 2 䡚 5 cm䛷䚸⬥ୗ䛾䝸䞁䝟⠇㌿⛣䛺䛧 





























Table 5-1-2 ங䛜䜣䛾䝃䝤䝍䜲䝥ศ㢮 
䝍䜲䝥ศ㢮 䝩䝹䝰䞁ཷᐜయ HER2 Ki67್ 㑅ᢥ䛥䜜䜛 ⸆≀⒪ἲ ER PgR 
















HER2ᆺ 㝜ᛶ 㝜ᛶ 㝧ᛶ - ศᏊᶆⓗ἞⒪ ໬Ꮫ⒪ἲ 











䜻䝘䞊䝊䠄JNK䠅䜢䝸䞁㓟໬䛥䛫䝭䝖䝁䞁䝗䝸䜰እ⭷㏱㐣ᛶஹ㐍䠄MOMP : mitochondrial 









5-2.  ᐇ㦂 
5-2-1.  ヨᩱ 
 
DMPC ཬ䜃 TreC14 䛿 2-2-1 䛸ྠᵝ䛾䜒䛾䜢౑⏝䛧䛯䚹䜎䛯䚸NBDPC 䛿 3-2-1 䛸ྠ
ᵝ䛾䜒䛾䜢౑⏝䛧䛯䚹 
 





5-2-3.  ⺯ග⬡㉁ྵ᭷䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ㄪ〇 
 
⺯ග⬡㉁ྵ᭷䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛿 3-2-3 䛸ྠᵝ䛾᪉ἲ䛻䛶ㄪ〇䛧䛯䚹 
 
 
5-2-4.  ౑⏝⣽⬊ 
 
䠘MCF-7䠚 
ATCC 䜘䜚㉎ධ䛧䛯䝠䝖ங⭢⒴䠄MCF-7䠅⣽⬊䜢⏝䛔䛯䚹ᇵ㣴ᇵᆅ䛸䛧䛶 90 % RPMI-









5-2-5.  ౑⏝ື≀ 
 











⣽⬊(MCF-7 : 8.0×104 cells/ml, MDA-MB-453 : 2.0×105 cells/ml)䜢 100 μl/well䛷᧛
✀䛧䚸24 ᫬㛫๓ᇵ㣴䜢⾜䛳䛯䚹䛭䛾ᚋ䚸ྛヨᩱ䜢 10 μl/well ῧຍ䛧䚸䜲䞁䜻䝳䝧䞊䝖䛧
䛯(37䉝, 5%CO2, ‵ᗘ 95%, 48h)䚹48᫬㛫ᚋ䛻 Cell Counting Kit-8䜢 10 μl/wellῧ
ຍ䛧䚸2.5 ᫬㛫䛾࿊Ⰽ཯ᛂ䜢⾜䛳䛯䚹࿊Ⰽ཯ᛂᚋ䚸䝬䜲䜽䝻䝥䝺䞊䝖䝸䞊䝎䞊(VERSA 




5-2-7.  DNA᩿∦໬⋡䛾 ᐃ 
 
䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ங䛜䜣⣽⬊䛻ᑐ䛩䜛 DNA ࡢ᩿∦໬⋡ࡢ ᐃࡣࠊ3-2-7 ࡜
ྠᵝࡢ PI assayࢆ⏝࠸࡚⾜ࡗࡓࠋ 
⣽⬊䠄MCF-7 : 1.2×105 cells/ml, MDA-MB-453 : 2.0×105 cells/ml䠅䜢᧛✀䛧䚸24᫬㛫
ᇵ㣴䛧䛯䚹䛭䛾ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䚸䜲䞁䜻䝳䝧䞊䝖䛧䛯䠄37䉝, 5%CO2, ‵ᗘ 95%, 
24h䠅䚹24᫬㛫ᚋ䛻⣽⬊䜢ᅇ཰䛧䚸ୖ⃈䜏䜢㝖ཤ䛧䛯ᚋ䛻 0.1% Triton-X 100䜢ῧຍ䛧
䛶ᾐ㏱໬ฎ⌮䜢䛧䛯䚹ᾐ㏱໬ฎ⌮ᚋ䛻䚸RNase 䠄1 mg/ml, SIGMA䠅䛻䜘䜚⣽⬊ෆ䛾
RNA 䜢ศゎ㝖ཤ䛧䛯䠄ᐊ , 5 min䠅䚹PBS(-)䛷෌ᠱ⃮䛧䛯䜒䛾䜢䝘䜲䝻䞁䝯䝑䝅䝳䛻㏻
㐣䛥䛫䚸䝔䝇䝖䝏䝳䞊䝤䛻ධ䜜䛯䚹PI 䜢ῧຍ䛧䛶 DNA 䜢ᰁⰍ䛧䚸䝣䝻䞊䝃䜲䝖䝯䞊䝍䞊
䠄Cyto FLEX, beckman coulter䠅䜢⏝䛔䛶 DNA㔞䛾 ᐃ䜢⾜䛳䛯䚹ග※䛻䛿㟷䝺䞊䝄








TUNEL ἲ(TbT-mediated dUTP nick end labeling)54-56)䛿䚸DNA 䛾䝚䜽䝺䜸䝋䞊䝮༢
఩䛷䛾ษ᩿䜢⤌⧊䜎䛯䛿⣽⬊ෆ䛷᳨ฟ䛩䜛᪉ἲ䛸䛧䛶୍⯡ⓗ䛻⏝䛔䜙䜜䛶䛔䜛䚹 
䜰䝫䝖䞊䝅䝇䛜ㄏᑟ䛥䜜䚸DNA䛜᩿∦໬䛥䜜䜛䛣䛸䛻䜘䜚ከ䛟䛾 3’-OHᮎ➃䛜䛷䛝䜛䚹






Fig. 3-2-8 Principle of TUNEL assay. 
⣽⬊䠄MCF-7 : 1.2×105 cells/ml, MDA-MB-453 : 2.0×105 cells/ml䠅䜢 35 mm Glass 
Bottom Uncoated Dish (Mat Tek)䛻᧛✀䠄2 ml/dish䠅䛧䚸24᫬㛫ᇵ㣴䛧䛯䚹䛭䛾ᚋ䚸ྛ
ヨᩱ䜢ῧຍ䛧䛶䜲䞁䜻䝳䝧䞊䝖䛧䛯(37䉝, 5%CO2, ‵ᗘ 95%, 24h)䚹24᫬㛫ᚋ䛻⣽⬊
䜢 10䠂୰ᛶ䝩䝹䝬䝸䞁⁐ᾮ䛻䛶ᐊ 䛷 30ศ㛫ᅛᐃ䛧䛯䚹PBS(-)䛷Ὑίᚋ䚸ᾐ㏱໬ᾮ
(0.1%䜽䜶䞁㓟䝘䝖䝸䜴䝮, 0.1% Triron-X100)䜢ຍ䛘䛶ịୖ䛷 2ศ㛫䜲䞁䜻䝳䝧䞊䝖䛧
䛯䚹ᾐ㏱໬ᾮ䜢 PBS(-)䛷Ὑί䛧䚸In Situ Cell Death Detection Kit (TbT, fluorescein -
dUTP, Roche Diagnostics)䜢ῧຍ䛧䛶 37䉝, ᬯୗ䛻䛶 60ศ㛫཯ᛂ䛥䛫䛯䚹཯ᛂᚋ䛻
PBS(-)䛷Ὑί䛧䚸TO-PRO-3 (Invitroge)䛷᰾䜢䜹䜴䞁䝍䞊ᰁⰍ䛧䛯䚹෌ᗘ PBS(-)䛷Ὑ
ίᚋ䚸㏥Ⰽ㜵Ṇ๣(5% DABCO/Glycerol-PBS)䜢ῧຍ䛧䚸ඹ↔Ⅼ䝺䞊䝄䞊㢧ᚤ㙾䛻䛶








⣽⬊䠄MCF-7 : 1.2×105 cells/ml, MDA-MB-453 : 2.0×105 cells/ml䠅䜢᧛✀䛧䚸24᫬㛫
๓ᇵ㣴䛧䛯䚹䛭䛾ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䛶䜲䞁䜻䝳䝧䞊䝖(37䉝, 5%CO2, ‵ᗘ 95%)䛧
24᫬㛫ᚋ䛻⣽⬊䜢ᅇ཰䛧䛯䚹3000 rpm, 3 min䛷㐲ᚰศ㞳䛧䛶ୖ⃈䜏䜢㝖ཤᚋ䚸50 μl 
(1.0×10-3 M)䛾 CaspaLux 6-J1D2, PhiPhiLux-G1D2(10% FBS), CaspaLux 8-L1D2(10% 
FBS), CaspaLux 9-M1D2(10% FBS)䛷ᠱ⃮䛧䚸37䉝䝗䝷䜲䜲䞁䜻䝳䝧䞊䝍䞊ෆ䛻䛶ᬯୗ䚸
45ศ㛫䛾᮲௳䛷ᰁⰍ䛧䛯䚹ᰁⰍᚋ䚸PBS(-)䛷Ὑί䛧䛶䝘䜲䝻䞁䝯䝑䝅䝳䜢㏻㐣䛥䛫䛶䝔
䝇䝖䝏䝳䞊䝤䛻ධ䜜䚸䝣䝻䞊䝃䜲䝖䝯䞊䝍䞊䠄Cyto FLEX, beckman coulter䠅䜢⏝䛔䛶⺯
ග㔞䜢 ᐃ䛧䛯䚹⺯ග㔞䛾 ᐃ䛿䚸ග※䛻䛿㟷䝺䞊䝄䞊䠄Ex 488 nm, 50 mW䠅䜢౑⏝














⣽⬊䠄MCF-7 : 1.2×105 cells/ml, MDA-MB-453 : 2.0×105 cells/ml䠅䜢᧛✀䛧䚸24᫬㛫
๓ᇵ㣴䛧䛯䚹䛭䛾ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䛶䜲䞁䜻䝳䝧䞊䝖(37䉝, 5%CO2, ‵ᗘ 95%, 
24h)䛧䛯䚹ᅇ཰䛾 30 ศ๓䛻 DiOC6(3)䜢᭱⤊⃰ᗘ 40 nM 䛸䛺䜛䜘䛖䛻ῧຍ䛧(37䉝, 
5%CO2, ‵ᗘ 95%, 30 min)䚸30ศᚋ䛻⣽⬊䜢ᅇ཰䛧䛯䚹3000 rpm, 3 min䛷㐲ᚰศ㞳
䛧䛶ୖ⃈䜏䜢㝖ཤᚋ䚸PBS䛻䛶෌ᠱ⃮䛧䝘䜲䝻䞁䝯䝑䝅䝳䜢㏻㐣䛥䛫䛯ᚋ䚸䝣䝻䞊䝃䜲䝖
䝯䞊䝍䞊䛻䛶 DiOC6(3)䛾⺯ග㔞䜢 ᐃ䛧䛯䚹ග※䛻䛿 488 nm䛾✵෭ Ar 䝺䞊䝄䞊䜢




5-2-11  Cytochrome c 㔞䛾 ᐃ 
 
䝅䝖䜽䝻䝮 c 䛿᰾䛜䝁䞊䝗䛧䛶䛔䜛䝍䞁䝟䜽㉁䛷䚸⣽⬊㉁䛻䛶䜰䝫䝅䝖䜽䝻䝮 c 䛸䛧䛶
ྜᡂ䛥䜜䛶䝭䝖䝁䞁䝗䝸䜰䛾እ⭷䛸ෆ⭷䛾㛫䛻㐠䜀䜜䜛䚹䛭䛣䛷䚸䝦䝮䝸䜰䞊䝊䛻䜘䜚䝦
䝮᪘䛜௜ຍ䛥䜜䚸ᡂ⇍ᆺ⺮ⓑ䠄䝩䝻䝅䝖䜽䝻䝮 c 䠅䛜ྜᡂ䛥䜜䜛䚹䜰䝫䝖䞊䝅䝇䝅䜾䝘䝹
䛜䝭䝖䝁䞁䝗䝸䜰䜈ఏ㐩䛥䜜䜛䛸 MOMP 䛜㉳䛝䝅䝖䜽䝻䝮 c 䛺䛹䛾ྍ⁐ᛶ≀㉁䛜⣽⬊㉁





⣽⬊(MCF-7 : 1.2×105 cells/ml, MDA-MB-453 : 2.0×105 cells/ml)䜢᧛✀䛧䚸24᫬㛫
๓ᇵ㣴䛧䛯䚹䛭䛾ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䛶䜲䞁䜻䝳䝧䞊䝖(37䉝, 5%CO2, ‵ᗘ 95%)䛧
24 ᫬㛫ᚋ䛻⣽⬊䜢ᅇ཰䛧䛯䚹4000 rpm, 3 min 䛷㐲ᚰศ㞳䛧䛶ୖ⃈䜏䜢㝖ཤᚋ䚸
Permeabilization Buffer 䛻䛶ᾐ㏱໬䜢⾜䛳䛯䠄10 min, 4䉝䠅䚹䛭䛾ᚋ Fixation Buffer 
Working Solution 䛻䛶ᅛᐃ䛧䛯䠄20 min, ᐊ 䠅䚹Blocking buffer䛻䛶Ὑί䠄5000 rpm, 
3min䠅䛧䚸෌ᗘ Blocking buffer 䛻䛶䝤䝻䝑䜻䞁䜾䛧䛯䠄30 min, ᐊ 䠅䚹䛭䛾ᚋ䚸Anti-
Cytochrome c FITC Antibody䜎䛯䛿 Anti IgG-FITC䜢ຍ䛘ᬯᡤ䛻䛶 30 minᰁⰍ䛧䛯䚹
ᰁⰍ⤊஢ᚋ䚸Blocking buffer䛻䛶Ὑί䛧䚸PBS䛻䛶෌ᠱ⃮䜢⾜䛔䝘䜲䝻䞁䝯䝑䝅䝳䜢㏻
㐣䛥䛫䛯ᚋ䚸䝣䝻䞊䝃䜲䝖䝯䞊䝍䞊䛻䛶 Cytochrome c 䛾⺯ග㔞䜢 ᐃ䛧䛯䚹ග※䛻䛿
488 nm 䛾✵෭ Ar 䝺䞊䝄䞊䜢ฟຊ 15 mW 䛷౑⏝䛧䚸FL1 䝉䞁䝃䞊䛻䛶୍ᐃἼ㛗ᇦ
99 
 
(505 nm ~ 545 nm)䛷 Cytochrome c䛾⺯ග㔞䜢᳨ฟ䛧䛯䚹 
5-2-12.  pJNKάᛶ䛾 ᐃ 
 
JNK 䛿 c-Jun 䛾 Ser63 䛸 Ser73 䜢䝸䞁㓟໬䛩䜛άᛶ䜢ᣢ䛴䜻䝘䞊䝊䛸䛧䛶ྠᐃ䛥䜜
䛯䚹JNK 䛿ᨺᑕ⥺䜔䝸䝫ከ⢾䠄LPS䠅䚸IL-1䚸ᾐ㏱ᅽཬ䜃⇕䝅䝵䝑䜽䛺䛹䛾䝇䝖䝺䝇䛻䜘䜚
άᛶ໬䛧䚸䝇䝖䝺䝇ᛂ⟅ᛶMAPK 䠄SAPK : Stress-activated Protein Kinase䠅䛸࿧䜀䜜䜛䚹
JNK 㑇ఏᏊ䛻䛿 JNK1-3 䛜Ꮡᅾ䛧䚸JNK1,2 䛿඲㌟䛾⣽⬊䛻ᗈ䛟ศᕸ䛧䛶䛔䜛䛜䚸
JNK3 䛿୺䛻⚄⤒⣔ཬ䜃⢭ᕢ䛻䛶ከ䛟Ⓨ⌧䛧䛶䛔䜛䚹JNK 䜰䝫䝖䞊䝅䝇䜔⚄⤒ኚᛶ䚸
⣽⬊䛾ศ໬䞉ቑṪ䚸⅖⑕ᛶ䝃䜲䝖䜹䜲䞁䛾⏘⏕䛺䛹䛾㐣⛬䛻㛵୚䛧䛶䛔䜛䚹TRIAIL1




⣽⬊(MCF-7 : 1.2×105 cells/ml, MDA-MB-453 : 2.0×105 cells/ml)䜢᧛✀䛧䚸24᫬㛫
๓ᇵ㣴䛧䛯䚹䛭䛾ᚋ䚸ྛヨᩱ䜢ῧຍ䛧䛶䜲䞁䜻䝳䝧䞊䝖(37䉝, 5%CO2, ‵ᗘ 95%)䛧
24 ᫬㛫ᚋ䛻⣽⬊䜢ᅇ཰䛧䛯䚹4000 rpm, 3 min 䛷㐲ᚰศ㞳䛧䛶ୖ⃈䜏䜢㝖ཤᚋ䚸
PBS(-)䛷Ὑί䛧䛶୰ᛶ 10%䝩䝹䝬䝸䞁⁐ᾮ䜢ῧຍ䛧ᅛᐃ䛧䛯䠄4䉝, 10 min䠅䚹PBS(-)䛷
Ὑίᚋ䚸෭䝯䝍䝜䞊䝹/2.5%㓑㓟䠄-20䉝䠅䜢ῧຍ䛧䛶ᾐ㏱໬ฎ⌮䠄4䉝, 10 min䠅䜢䛧䚸5% 
BSA+0.1% Triton® X-100䛷䝤䝻䝑䜻䞁䜾䛧䛯䠄4䉝, 60 min䠅䚹Ὑίᚋ䚸PBS(-)䛷 1 : 50
䛻ᕼ㔘䛧䛯 Anti JNK(G-7) Alexa Fluor® 488- conjugated Antibody䜢 1 mlῧຍ䛧䚸60
ศ㛫ᰁⰍ䛧䛯䠄ᬯᡤ, 4䉝䠅䚹Wash Buffer䛻䛶Ὑίᚋ PBS(-)䛷෌ᠱ⃮䛧䚸䝘䜲䝻䞁䝯䝑䝅
䝳䜢㏻㐣䛥䛫䛶䝣䝻䞊䝃䜲䝖䝔䝇䝖䝏䝳䞊䝤䛻䛸䜚䚸䝣䝻䞊䝃䜲䝖䝯䞊䝍䞊䛻䛶 pJNK 䛾⺯
ග㔞䜢 ᐃ䛧䛯䚹ග※䛻䛿䚸488 nm䛾✵෭Ar䝺䞊䝄䞊䜢ฟຊ 15 mW䛷౑⏝䛧䚸FL1







⁛⳦῭䜏 35mm Glass Bottom dish 䛻⣽⬊䠄MCF-7 : 1.2×105 cells/ml, MDA-MB-
453 : 2.0×105 cells/ml䠅䜢᧛✀䠄2 ml/dish䠅䛧๓ᇵ㣴䛧䛯䚹๓ᇵ㣴⤊஢ᚋ䚸ྛヨᩱ䜢ῧຍ
䛧䛯䚹ඹ↔Ⅼ䝺䞊䝄䞊㢧ᚤ㙾䜢⏝䛔䛶ヨᩱῧຍᚋ䚸0, 15, 30, 45, 60, 90ศ䛾䝍䜲䝮䝷









ᇵ㣴䛧䛯⣽⬊䜢㐲ỿ⟶䛻ᅇ཰䛧䚸1000 rpm, 5 min 䛾᮲௳䛷㐲ᚰ䛧䛯䚹䜰䝇䝢䝺䞊䝍
䞊䛻䛶ୖ⃈䜏䜢㝖ཤ䛧䚸1.0×106 cells/ml 䛻䛺䜛䜘䛖䛻㐲ỿ⟶䛻᧛✀䛧䚸HBSS 䛷ᠱ⃮
䛧䛯䚹DPH 䠄[DPH] = 2.5×10-3 M, ⁐፹ : Tetrahydrofuran䠅䜢ῧຍ䛧䠄᭱⤊⃰ᗘ : 2 
μM䠅䚸㐽ග≧ែ䛷 37Υ䛻䛶 7ศ䛤䛸䛻䝍䝑䝢䞁䜾䜢⾜䛔 35ศ㛫ᰁⰍ䛧䛯䚹HBSS䛷 3
ᅇὙίᚋ䚸2.5×105 cells/ml 䛻䛺䜛䜘䛖䛻㐲ỿ⟶䛻᧛✀䛧䛯䚹㐲ỿ⟶䛻᧛✀䛧䛯⣽⬊䜢
1 cmゅ䛾▼ⱥ䝉䝹䛻 2.5 mlศὀ䛧䚸ᚠ⎔ᜏ ᵴ୰䛷 37Υ䛻䛧䛯䚹1ศ㛫 Control䜢
 ᐃᚋ䛻ヨᩱ䜢ῧຍ䛧䚸䛜䜣⣽⬊⭷ὶືᛶ䜢 ᐃ䛧䛯䚹DPH 䛾⺯ග೫ගᙉᗘ䛿䚸ບ
㉳Ἴ㛗 357 nm䛷 432 nm䛾⺯ග೫ගᙉᗘᡂศ䜢ศග⺯ගගᗘィ䛻䛶 ᐃ䛧䛯䚹 
 
 
5-2-15.  Scratch assay䜢⏝䛔䛯㌿⛣ᢚไຠᯝ䛾᳨ウ 
 
䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾㌿⛣ᢚไຠᯝ䛿 4-2-11 䛸ྠᵝ䛻⾜䛳䛯䚹 
⁛⳦῭䜏 6well 䝥䝺䞊䝖䛻⣽⬊䠄2.5㽢105 cells/ml䠅䜢᧛✀䠄2 ml/dish䠅䛧䚸24᫬㛫๓
ᇵ㣴䜢⾜䛳䛯䚹๓ᇵ㣴⤊஢ᚋ䚸⣽⬊䛜 well ෆ䛷 monolayer 䛻䛺䛳䛶䛔䜛䛾䜢☜ㄆ䛧
䛯ᚋ䚸ᐃつ䜢ᙜ䛶⣽⬊ᇵ㣴㠃䜢ᆒ୍䛻 200 μl䝏䝑䝥䛷ᘬ䛳ᥙ䛔䛶༑Ꮠ≧䛻⣽⬊䜢๤
㞳䛥䛫䛯䚹䛭䛾ᚋ䚸ᇵᆅ䜢㝖ཤ䛧䚸PBS(-)䛷Ὑί䛧䛯䚹Ὑίᚋ䚸᪂䛧䛟᏶඲ᇵᆅ䜢‶䛯
䛧䚸ヨᩱ䜢ῧຍ䛧 19 ᫬㛫ᇵ㣴䛧䛯䚹ヨᩱ䜢ῧຍ䛧䛯᫬㛫䜢 0 ᫬㛫䛸䛧䚸0 ᫬㛫䛸ᇵ㣴
ᚋ䛾 19᫬㛫ᚋ䛻ಽ❧ᆺ㢧ᚤ㙾䠄EVOS , Advanced microscopy group䠅䜢⏝䛔䛶⣽⬊
ᇵ㣴㠃䛾㢧ᚤ㙾෗┿䜢᧜ᙳ䛧䛯䚹䛺䛚ヨᩱ⃰ᗘ䛿䚸A549 ⣽⬊䛻ᑐ䛧䛶䜰䝫䝖䞊䝅䝇









106 cells/body䠅䜢⛣᳜䛧䛯䚹⛣᳜⩣᪥䛛䜙⭘⒆య✚䜢 5-1ᘧ䛛䜙 ᐃ䛧䚸ヨᩱ䜢 1᪥




⭘⒆య✚䠄mm3䠅 䠙 㛗⤒ 㽢 䠄▷⤒䠅2 㽢1/2䞉䞉䞉(5-1) 
 
Table 5-2-1 Dose of DMTre. 
⩌ Sample Dose (mg/kg) 
DMPC TreC14 
1 Control (5% glucose)   
2 DMPC 13.6  
3 DMTre (30mol%DMPC/ 70mol% TreC14) 13.6 26.0 
 
 
5-2-17.  TUNELᰁⰍ䛻䜘䜛䜰䝫䝖䞊䝅䝇䛾᳨ฟ 
 








5-3.  ⤖ᯝ䛸⪃ᐹ 































Fig. 5-3-1 Inhibitory effects of DMTre on the growth of MCF-7 cells. 
Data represent the mean ± S.E. (n = 3) 































Fig. 5-3-2 Inhibitory concentration (IC50) of DMTre and DMPC on the growth of 
MCF-7cells. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 48 h. 



































Fig. 5-3-3 Inhibitory effects of DMTre on the growth of MDA-MB-453 cells. 
Data represent the mean ± S.E. (n = 3) 
































Fig. 5-3-4 Inhibitory concentration (IC50) of DMTre and DMPC on the growth of MDA-
MB-453 cells. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 48 h. 































MCF-7⣽⬊䛻ᑐ䛩䜛DMTre䛻䜘䜛䜰䝫䝖䞊䝅䝇ㄏᑟ䛾᳨ウ⤖ᯝ䜢 Fig.5-3-5 , Fig.5-
3-6䛻♧䛩䚹 
䝣䝻䞊䝃䜲䝖䛾⤖ᯝ䜘䜚䚸DMTre䛿⃰ᗘ౫Ꮡⓗ䛻MCF-7⣽⬊䛾 DNA䜢᩿∦໬䛩䜛




MDA-MB-453 ⣽⬊䛻ᑐ䛩䜛 DMTre 䛻䜘䜛䜰䝫䝖䞊䝅䝇ㄏᑟ䛾᳨ウ⤖ᯝ䜢 Fig.5-3-
7 , Fig.5-3-8䛻♧䛩䚹DMPC 䜢ฎ⌮䛧䛯MDA-MB-453⣽⬊䛿 DNA᩿∦໬䜢ᘬ䛝㉳


















Fig. 5-3-5 Apoptotic DNA rate of MCF-7 cells treated with DMTre. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 48 h. 
*p < 0.05 (Control) 



































Fig. 5-3-6 Flurescence micrographs of MCF-7 cells treated with DMTre using confocal 
laser microscope. 
Reaction time : 48h    Scale bar : 10μm 














Fig. 5-3-7 Apoptotic DNA rate of MDA-MB-453 cells treated with DMTre. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 48 h. 
*p < 0.05 (Control) 































Fig. 5-3-8 Florescence micrographs of MDA-MB-453 cells treated with DMPC and 
DMTre using confocal laser microscope. 
Reaction time : 48h    Scale bar : 10μm 




























䝸䜰⭷㟁఩䚸Cytochrome c㔞䛾ኚ໬䛚䜘䜃 pJNK㔞䛾 ᐃ䛻䜘䜚ゎ᫂䛧䛯䚹 
 
MCF-7 ⣽⬊䛾䜰䝫䝖䞊䝅䝇ㄏᑟ⤒㊰䛾᳨ウ⤖ᯝ䜢 Fig.5-3-9~ Fig.5-3-12 䛻♧䛩䚹
DMTreฎ⌮䛧䛯MCF-7⣽⬊䛿䚸Controlཬ䜃 DMPCฎ⌮䛧䛯MCF-7⣽⬊䛻ẚ䜉䚸
䜹䝇䝨䞊䝇-6, -9䛜άᛶ໬䛧䛶䛔䜛䛣䛸䛜♧䛥䜜䛯䠄Fig.5-3-9䠅䚹≉䛻䚸䜹䝇䝨䞊䝇-6, -9,
䛜⣙ 40 ~ 80 %䛸㠀ᖖ䛻㧗䛔䛣䛸䛜᫂䜙䛛䛸䛺䛳䛯䚹䜎䛯䚸DMTre䛾MCF-7⣽⬊䝭䝖䝁
䞁䝗䝸䜰⭷㟁఩䛻୚䛘䜛ᙳ㡪䛻䛴䛔䛶 ᐃ䛧䛯䛸䛣䜝䚸DMPC ฎ⌮䛧䛯 MCF-7 ⣽⬊䝭
䝖䝁䞁䝗䝸䜰⭷㟁఩䛿 Control 䛸ྠ䛨䛷䛒䛳䛯䚹୍᪉䚸DMTre ฎ⌮䛧䛯 MCF-7 ⣽⬊䝭䝖
䝁䞁䝗䝸䜰⭷㟁఩䛿 Control 䛸ẚ䜉᭷ព䛻⭷㟁఩䛾ῶᑡ䛜♧䛥䜜䛯䠄Fig.5-3-10䠅䚹᭦䛻䚸
䝭䝖䝁䞁䝗䝸䜰ෆ䛾 Cytochrome c 㔞䜢 ᐃ䛧䛯䛸䛣䜝䚸Control ཬ䜃 DMPC ฎ⌮䛧䛯
MCF-7 ⣽⬊䛸ẚ䜉䚸DMTre 䜢ฎ⌮䛧䛯 MCF-7 ⣽⬊䛻䛚䛔䛶䝭䝖䝁䞁䝗䝸䜰ෆ









⌮䛧䛯 MDA-MB-453 ⣽⬊䛻ẚ䜉䚸䜹䝇䝨䞊䝇-3,-6, -8, -9 䛜άᛶ໬䛧䛶䛔䜛䛣䛸䛜♧
䛥䜜䛯䠄Fig.5-3-13䠅䚹≉䛻䚸䜹䝇䝨䞊䝇-3,-6, -9,䛜⣙ 40 ~ 80 %䛸㠀ᖖ䛻㧗䛔䛣䛸䛜᫂䜙
䛛䛸䛺䛳䛯䚹䜎䛯䚸DMTre 䛾 MDA-MB-453 ⣽⬊䝭䝖䝁䞁䝗䝸䜰⭷㟁఩䛻୚䛘䜛ᙳ㡪䛻
䛴䛔䛶 ᐃ䛧䛯䛸䛣䜝䚸DMPC 䜢ฎ⌮䛧䛯 MDA-MB-453 ⣽⬊䝭䝖䝁䞁䝗䝸䜰⭷㟁఩䛿
Control 䛸ྠ䛨䛷䛒䛳䛯䚹୍᪉䚸DMTreཬ䜃 TreC14ฎ⌮䛧䛯 MDA-MB-453⣽⬊䛾䝭
䝖䝁䞁䝗䝸䜰⭷㟁఩䛿 Control 䛸ẚ䜉᭷ព䛻⭷㟁఩䛾ῶᑡ䛜♧䛥䜜䛯䠄Fig.5-3-14䠅䚹᭦
䛻䚸䝭䝖䝁䞁䝗䝸䜰ෆ䛾 Cytochrome c㔞䜢 ᐃ䛧䛯䛸䛣䜝䚸Controlཬ䜃 DMPCฎ⌮䛧䛯
MDA-MB-453 ⣽⬊䛸ẚ䜉䚸DMTre ฎ⌮䛧䛯 MDA-MB-453 ⣽⬊䛻䛚䛔䛶䝭䝖䝁䞁䝗䝸
䜰ෆ Cytochrome c 㔞䛾ῶᑡ䛜᫂䜙䛛䛸䛺䛳䛯䠄Fig.5-3-15䠅䚹䛣䛾䛣䛸䛛䜙䚸䝭䝖䝁䞁䝗䝸
䜰ୖὶ䛻䛒䜛䝇䝖䝺䝇ᛂ⟅䝅䜾䝘䝹䛷䛒䜛 pJNK 㔞䛾ኚ໬䜢 ᐃ䛧䛯䚹⤖ᯝ䜢䚸Fig.5-
3-16 䛻♧䛩䚹DMPC ฎ⌮䛧䛯 MDA-MB-453 ⣽⬊䛾 pJNK 㔞䛿 Control 䛸ᕪ䛿䛺䛛
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Fig. 5-3-9 Activation of caspase in MCF-7 cells  treated with DMTre. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 24 h. 
*p < 0.05 ( Control, DMPC ) 


































Fig. 5-3-10 Mitochondrial transmembrane potential (ԥΨm) disruption of mitochondria 
membrane for MCF-7 cells treated with DMTre. 
Data represent the mean ± S.E. (n = 4) 
Incubation time : 24 h. 
*p < 0.05 ( Control, DMPC ) 





































Fig. 5-3-11 Cytochrome c release from mitochondria of MCF-7 cells and treated with 
DMTre. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 48 h. 
*p < 0.05 ( Control, DMPC ) 







































Fig. 5-3-12 Relative expression values of pJNK in MCF-7 cells treated with DMTre. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 48 h. 
*p < 0.05 ( Control, DMPC ) 



































Fig. 5-3-13Activation of caspase in MDA-MB-453 cells treated with DMTre. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 24 h. 
*p < 0.05 ( Control, DMPC ) 









































Fig. 5-3-14 Mitochondrial transmembrane potential (ԥΨm) disruption of mitochondria 
membrane for MDA-MB-453 cells treated with DMTre. 
Data represent the mean ± S.E. (n = 4) 
Incubation time : 24 h. 
*p < 0.05 ( Control, DMPC ) 




































Fig. 5-3-15 Cytochrome c release from mitochondria of MDA-MB-453 cells treated with 
DMTre. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 48 h. 
*p < 0.05 ( Control, DMPC ) 




































Fig. 5-3-16 Relative expression values of pJNK in MDA-MB-453 cells treated with 
DMTre. 
Data represent the mean ± S.E. (n = 1~3) 
Incubation time : 48 h. 
*p < 0.05 ( Control, DMPC ) 





















































Fig. 5-3-19 Fluorescence micrographs of MCF-7 cells treated with DMPC/NBDPC and 
DMTre/NBDPC, NBDPC using confocal laser microscope. 
Scale bar : 20μm   Magnification : ×40   Reaction time : 60min 
[DMPC] = 8.7×10-5 M, [TreC14] = 2.33×10-4 M, [NBDPC] = 1.3×10-5 M 




























































































Fig. 5-3-20 Increase in membrane fluidity of MCF-7 cells after the treatment with 
DMTre. 
*p < 0.05 ( Control) (n = 3) 
 Incubation time : 10 min. 



















Fig. 5-3-21 Fluorescence micrographs of MDA-MD-453 cells treated with DMPC/ 
NBDPC and DMTre/NBDPC, TreC14/NBDPC, NBDPC using confocal laser 
microscope. 
Scale bar : 20μm   Magnification : ×40   Reaction time : 60min 





















































































































Fig. 5-3-22 Increase in membrane fluidity of MDA-MD-453 cells after the treatment 
with DMTre. 
*p < 0.05 ( Control) (n = 3) 
 Incubation time : 10 min. 



















ᯝ䛾᳨ウ䜢⣽⬊䛾஧ḟඖⓗ䛺ື䛝䜢ほ 䛩䜛 Scratch assay䜢⏝䛔䛶᳨ウ䛧䛯䚹 
DMTre 䛾 MCF-7 ⣽⬊䛻ᑐ䛩䜛㐟㉮ᢚไຠᯝ䛾᳨ウ⤖ᯝ䜢 Fig. 5-3- 23 䛻♧䛩䚹
Controlཬ䜃 DMPCฎ⌮䛧䛯 MCF-7⣽⬊䛷䛿䚸2ḟඖⓗ䛺⛣ື䛜ほᐹ䛥䜜䚸๤㞳㠃
✚䛜⊃䛟䛺䛳䛶䛔䛯䚹୍᪉䚸DMTre ฎ⌮䛧䛯 MCF-7 ⣽⬊䛷䛿䚸Control ཬ䜃 DMPC
ฎ⌮䛧䛯⣽⬊䛻ẚ䜉䛶 MCF-7 ⣽⬊䛾⛣ື䛜ᢚไ䛥䜜䚸๤㞳㠃✚䛜ከ䛟ṧ䛳䛶䛔䛯䚹
㢧ᚤ㙾෗┿䛾⣽⬊⛣ື㠃✚䜢 Image- j 䛻䛶ᐃ㔞໬䛧䛯⤖ᯝ䜢 Fig. 5-3-24 䛻♧䛩䚹











Fig. 5-3-23 Inhibitory effects of DMTre on the migration of MCF-7 cells using wound 
scratch assay. 
Incubation time : 24 h. 



























Fig. 5-3-24 Relative scratch area of MCF-7 cells treated with DMTre for 19h. 
Data represent the mean ± S.E. (n = 3) 
Incubation time : 24 h. 
*p < 0.05 ( Control, DMPC ) 













































ᢞ୚ᮇ㛫୰䛾⭘⒆య✚䛾᥎⛣䜢 Fig. 5-3-26 䛻♧䛩䚹Control ⩌䛷䛿᫬㛫⤒㐣䛸ඹ
䛻⭘⒆䛾ቑ኱䛜☜ㄆ䛥䜜䛯䚹୍᪉䚸DMTre ᢞ୚⩌䛻䛚䛔䛶䛿⭘⒆య✚䛾ቑຍ䛜ᢚ
ไ䛥䜜䛯䚹 
ᢞ୚⤊஢⩣᪥䛻ゎ๗䛧䚸᦬ฟ䛧䛯⭘⒆䛾෗┿䜢 Fig. 5-3-27䚸⭘⒆㔜㔞䜢 Fig. 5-3-28
䛻♧䛩䚹Control⩌䛾⭘⒆㔜㔞䛜 0.110 g௨ୖ䛷䛒䜛䛾䛻ᑐ䛧䚸DMTreᢞ୚⩌䛿㢧ⴭ
䛻⭘⒆㔜㔞䛾ῶᑡ䛜☜ㄆ䛥䜜䚸DMTreᢞ୚⩌䛾⭘⒆㔜㔞䛿 Control⩌䛾⣙ 1/2䛷䛒
䜛 0.058 g䛷䛒䜚䚸DMTre䛾἞⒪ຠᯝ䛜♧䛥䜜䛯䚹 
ḟ䛻䚸TUNEL ᰁⰍ䛧䛯⭘⒆ษ∦䛾⏬ീ䜢 Fig. 5-3-29 䛻♧䛩䚹Control ⩌ཬ䜃
DMPC ᢞ୚⩌䛻䛚䛔䛶䜰䝫䝖䞊䝅䝇㝧ᛶ⣽⬊䛿☜ㄆ䛥䜜䛺䛛䛳䛯䚹୍᪉䚸DMTre ᢞ
୚⩌䛾⭘⒆䛷䛿〓Ⰽ䛾䜰䝫䝖䞊䝅䝇㝧ᛶ⣽⬊䛾㞟ᅋ䛜☜ㄆ䛥䜜䛯䛣䛸䛛䜙䚸DMTre䛾















Fig. 5-3-25 Body weight change for xenograft model mice of human breast cancer 
treated with DMTre. 
Data represent the mean ± S.E. (n = 4) 




























Fig. 5-3-26 Subcutaneous tumor volume xenograft model mice of human breast cancer 
treated with DMTre 
Data represent the mean ± S.E. (n = 4) 
*p < 0.05 (Control) 




































Fig. 5-3-27 Photographs of tumor in xenograft mous models of human breast cancer 
treated with DMTre after the inoculation MDA-MB-453 cells. 
Scale bar : 0.5 mm 














Fig. 5-3-28 Therapeutic effects of DMTre for xenograft mous models of human breast 
cancer after the inoculation of MDA-MB-453 cells. 
Data represent the mean ± S.E. (n = 3 ~ 6) 
*p < 0.05 (Control, DMPC) 































Fig. 5-3-29 Induction of apoptosis for MDA-MB-453 cells for s xenograft mous models 
of human breast cancer topically administered with DMTre. 
Scale bar : 200 μm,  yellow : apoptotic cells 








5-4.  ⥲ᣓ 
 
ᮏ❶䛷䛿䚸⢾⣔⏺㠃άᛶ๣ྵ᭷䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䠄DMTre䠅䛾䝠䝖ங⭢䛜䜣






ẚ䜉䛯䛸䛣䜝 DMPC䛜 437 μM䛷䛒䜛䛾䛻ᑐ䛧䚸DMTre䛿 1/10௨ୗ䛷䛒䜛 40.9 
μM䛷䛒䜛䛣䛸䛜᫂䜙䛛䛸䛺䛳䛯䚹䜎䛯䚸MDA-MB-453⣽⬊䛻ᑐ䛩䛧 DMTre䛿䚸
MDA-MB-453⣽⬊䛾⏕Ꮡ⋡䜢⃰ᗘ౫Ꮡⓗ䛻ῶᑡ䛥䛫䛯䚹䜎䛯䚸IC50್䜢ẚ䜉䛯
䛸䛣䜝 DMPC䛜 1000 μM௨ୖ䛷䛒䜛䛾䛻ᑐ䛧䚸DMTre䛿 45 μM䛷䛒䜛䛣䛸䛜᫂
䜙䛛䛸䛺䛳䛯䚹 
 
2.  MCF-7⣽⬊䛻ᑐ䛧䚸DMTre䛿⃰ᗘ౫Ꮡⓗ䛻 DNA䛜᩿∦໬䛩䜛஦䛜᫂䜙䛛䛸




























































䞊䝮䛿ங䛜䜣⣽⬊⭷䜈⼥ྜ䞉⵳✚䛧䛯ᚋ䚸䜹䝇䝨䞊䝇-8 䛾άᛶ䛜ᙅ䛔䛣䛸䛛䜙 Fas 䜢
⤒⏤䛩䜛⤒㊰䜢୺⤒㊰䛸䛧䛶⏝䛔䛶䛔䛺䛔䛣䛸䛜♧၀䛥䜜䛯䚹䜎䛯䚸䝇䝖䝺䝇䝅䜾䝘䝹
䛷䛒䜛 pJNK 䛾ቑຍ䛛䜙䚸TNFR1 䜔ᑠ⬊య䝇䝖䝺䝇䝅䜾䝘䝹䛾άᛶ໬䛜␲䜟䜜䜛䚹
pJNK䛿䚸BCL-2 䜢㜼ᐖ䛩䜛䛣䛸䛷 MOMP 䜢ᘬ䛝㉳䛣䛧䚸ᐇ㦂⤖ᯝ䛻䛒䜛䜘䛖䛺䚸䝭䝖䝁
䞁䝗䝸䜰⭷㟁఩䛾పୗ䜔䝅䝖䜽䝻䝮 c 䛾ᨺฟ䜢ᘬ䛝㉳䛣䛩䚹䝅䝖䜽䝻䝮 c 䛿䜹䝇䝨䞊䝇-9






Fig. 5-3-29 Schematic representation of a mechanism for apoptosis of cancer cells 























Clustering of lipid raft
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➨ 6❶  䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾Ᏻ඲ᛶ 





























































⁐⾑ẘᛶヨ㦂 ⸆≀䛜⁐⾑స⏝䜢♧䛥䛺䛔䛛䚸in vitro 䛚䜘䜃 in vivo 䛷☜ㄆ䛩䜛䚹 
 
ᮏ❶䛷䛿䚸䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾Ᏻ඲ᛶ䜢᳨ウ䛩䜛䛯䜑䝬䜴䝇⾑ᾮ䜢⏝䛔䛯 in 





6-2.  ᐇ㦂 
6-2-1.  ヨᩱ 
 
DMPC ཬ䜃 TreC14 䛿 2-2-1 䛸ྠᵝ䛾䜒䛾䜢౑⏝䛧䛯䚹䜎䛯䚸NBDPC 䛿 3-2-1 䛸ྠ
ᵝ䛾䜒䛾䜢౑⏝䛧䛯䚹 
 




6-2-3.  ⺯ග⬡㉁ྵ᭷䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ㄪ〇 
 
⺯ග⬡㉁ྵ᭷䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛿 3-2-3 䛸ྠᵝ䛾᪉ἲ䛻䛶ㄪ〇䛧䛯䚹 
 
6-2-4.  ౑⏝ື≀ 
 
ື≀䛿 3-2-5 䛸ྠᵝ䛾 BALB/c-R/J䝬䜴䝇ཬ䜃ṇᖖ䝬䜴䝇䠄BALB/cAJcl , ᪥ᮏ䜽䝺
䜰䠅䜢౑⏝䛧䛯䚹 










ᾮ䛸ヨᩱ䜢ྠ㔞ຍ䛘 37䉝䛻䛶୍ᐃ᫬㛫䜲䞁䜻䝳䝧䞊䝖䛧䛯䚹3000 rpm䛻䛶 15 ศ㛫㐲
ᚰ䛧䛯ᚋ䚸ศගගᗘィ䜢⏝䛔䛶Ἴ㛗 560 nm䛾྾ගᗘ ᐃ䜢⾜䛳䛯䚹 







6-2-6.  ṇᖖ䝬䜴䝇䛻ᑐ䛩䜛䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾ᛴᛶẘᛶヨ㦂 
 
䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾 in vivo 䛻䛚䛡䜛Ᏻ඲ᛶ䛿䚸ṇᖖ䝬䜴䝇䛻ᑐ䛩䜛 2 㐌㛫཯
᚟ᢞ୚ẘᛶヨ㦂䛻䛶᳨ウ䛧䛯䚹 
ṇᖖ䝬䜴䝇䠄BALB/cAJcl, 㞤, 5 㐌㱋䠅䜢య㔜䜢䜒䛸䛻ᒙู㐃⥆↓సⅭ໬ἲ䛻䜘䜚⩌









䛾⾑ᾮ䛿㐲ᚰ䠄3000 rpm, 30 min䠅䛧䛶ᚓ䜙䜜䛯⾑Ύ䜢⏕໬Ꮫ⮬ືศᯒ⿦⨨䠄ᐩኈ䝗䝷















⾑ᾮ䛿㐲ᚰ䠄3000 rpm, 30 min䠅䛧⾑Ύ䜢ศ㞳䛧䛯䚹⾑Ύ䛿ศග⺯ගගᗘィ䠄F-7100, 
HITACHI䠅䛻䜘䜚 ᐃ䜢⾜䛳䛯䚹䜎䛯䚸᦬ฟ䛧䛯⮚ჾ䛿 O.C.T.䝁䞁䝟䜴䞁䝗ໟᇙ䛧䚸䝗䝷
䜲䜰䜲䝇ୖ䛻䛶෾⤖ᅛᐃ䛧䚸-20䉝ୗ䛻䛶⤌⧊ษ∦䜢సᡂ䛧䛯䚹స〇䛧䛯ษ∦䛿䚸ගᏛ
㢧ᚤ㙾䠄BZ-X700, KEYENCE䠅䛻䛶ほᐹ䛧䛯䚹  
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6-3.  ⤖ᯝ䛸⪃ᐹ 
 
6-3-1.  䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾⁐⾑ヨ㦂 
 
䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾⾑ᾮẘᛶ䜢᳨ウ䛩䜛䛯䜑䝬䜴䝇⾑ᾮ䛻ᑐ䛩䜛⁐⾑ヨ㦂䜢
⾜䛳䛯䚹⤖ᯝ䜢 Fig. 6-3-1 䛻♧䛩䚹DMPC 䛿䛔䛪䜜䛾⃰ᗘ䛻䛚䛔䛶䜒⁐⾑⋡䛾ୖ᪼
䛿ぢ䜙䜜䛺䛛䛳䛯䚹䜎䛯 DMTre䛚䜘䜃 TreC14䛻䛚䛔䛶䛿 4.0㽢10-5 M䛻䛶ⱝᖸ䛾⁐
⾑⋡䛾ୖ᪼䛜ぢ䜙䜜䛯䛜䚸⁐⾑⋡ 20䠂௨ୗ䛷䛒䜛䛣䛸䛛䜙⾑ᾮẘᛶ䛿ప䛔䛣䛸䛜♧䛥
䜜䛯䚹 















Fig. 6-3-1 Hemolysis rate of red blood cells treated with DMTre. 
Data represent the mean ± S.E. (n =3) 
































6-3-2.  ṇᖖ䝬䜴䝇䛻ᑐ䛩䜛䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾Ᏻ඲ᛶ 
 





DMPC ཬ䜃 DMTre ᢞ୚⩌䛷䛿ᑼᑿ䛿ṇᖖ䛷䛒䜚䚸Ṛஸ౛䜒↓䛔䛯䜑䚸50䠂⮴Ṛ㔞
䠄LD50 : 50䠂 Lethal Dose䠅௨ୗ䛷䛒䜛䛣䛸䛜᥎ 䛥䜜䛯䚹ᢞ୚ᮇ㛫୰䛾య㔜䛾ኚ໬䜢
Fig. 6-3-3䛻♧䛩䚹Control⩌䚸DMPCཬ䜃 DMTreᢞ୚⩌䛷䛿䚸ᢞ୚⤊஢䜎䛷య㔜䛾
኱䛝䛺ቑῶ䛿䛺䛛䛳䛯䚹୍᪉䚸TreC14ᢞ୚⩌䛻䛚䛔䛶䛿䚸య㔜䛾ῶᑡ䛜䜏䜙䜜䛯䚹᦬



















䛳䛯䚹୍᪉䚸TreC14 ᢞ୚⩌䛷䛿 GOT䚸GPT 䛾ୖ᪼䛜ぢ䜙䜜⫢⮚ᶵ⬟䜈䛾㞀ᐖ䛜♧
䛥䜜䛯䚹 
䛣䜜䜙䛾⤖ᯝ䛛䜙䚸DMTre ཬ䜃䚸DMPC ᢞ୚⩌䛻䛚䛔䛶䛿㔜⠜䛺๪స⏝䛜☜ㄆ䛥














Fig. 6-3-2 Photographs of tail of normal mouse administered with DMTre 
























Fig. 6-3-3 Body changes for normal mice intravenously administered with DMTre with 
two weeks. 
Data represent the mean ± S.E. (n = 4 ~ 8) 




































Fig. 6-3-4 Photographs of lung of normal mice intravenously administered with DMTre 
with two weeks. 
Data represent the mean ± S.E. (n = 4 ~ 8) 
 [DMPC] =4.0×10-3M,   [TreC14] = 5.32×10-3M 
Scale bar䠖5 mm 
  














Fig. 6-3-5 Photographs of heart of normal mice intravenously administered with DMTre 
with two weeks. 
Data represent the mean ± S.E. (n = 4 ~ 8) 
 [DMPC] =4.0×10-3M,   [TreC14] = 5.32×10-3M 
Scale bar䠖5 mm 
 
  













Fig. 6-3-6 Photographs of liver of normal mice intravenously administered with DMTre 
with two weeks. 
Data represent the mean ± S.E. (n = 4 ~ 8) 
 [DMPC] =4.0×10-3M,   [TreC14] = 5.32×10-3M 
Scale bar䠖5 mm 
 
  
















Fig. 6-3-7 Photographs of kidney of normal mice intravenously administered with 
DMTre with two weeks. 
Data represent the mean ± S.E. (n = 4 ~ 8) 
 [DMPC] =4.0×10-3M,   [TreC14] = 5.32×10-3M 
Scale bar䠖5 mm 
 
  















Fig. 6-3-8 Photographs of spleen of normal mice intravenously administered with 
DMTre with two weeks. 
Data represent the mean ± S.E. (n = 4 ~ 8) 
 [DMPC] =4.0×10-3M,   [TreC14] = 5.32×10-3M 





















































































































































Spleen Fig. 6-3-9  
Relative organ weight for normal mice  
intravenously administered with DMTre for 
two weeks. 
Data represent the mean ± S.E. (n = 8) 
[DMPC] =4.0×10-3M 










Fig. 6-3-10 Hematological findings for normal mice intravenously administered with 
DMTre for two weeks. 
Data represent the mean ± S.E. (n = 4 ~ 8) 





































Fig. 6-3-11 Hematological findings for normal mice intravenously administered with 
DMTre for two weeks. 
Data represent the mean ± S.E. (n = 1 ~ 8) 
































































































Fig. 6-3-12 Hematological findings for normal mice intravenously administered with 
DMTre for two weeks. 
Data represent the mean ± S.E. (n = 1 ~ 8) 






























































Fig. 6-3-13  Biological findings for normal mice intravenously administered with 
DMTre for two weeks. 
Data represent the mean ± S.E. (n = 1 ~ 8) 





























































































Fig. 6-3-14  Biological findings for normal mice intravenously administered with 
DMTre for two weeks. 
Data represent the mean ± S.E. (n = 1 ~ 8) 





































































ィ䛻䛶 ᐃ䛧䛯⤖ᯝ䜢 Fig. 6-3-15 䛻♧䛩䚹DMTre ཬ䜃 DMPC ᢞ୚⩌䛾⾑Ύ୰䛾
NBDPC䛾⺯ගᙉᗘ䛿ᢞ୚┤ᚋ䛻᭱኱䛸䛺䜚᫬㛫⤒㐣䛸ඹ䛻ῶᑡ䛧䛯䚹 


















Fig. 6-3-15  Fluorescence intensity of NBDPC in serum of normal mice after the 
intravenous administration of DMTre / NBDPC. 
Data represent the mean ± S.E. (n = 2) 































Fig. 6-3-16  Fluorescence micrographs of brain section of normal mice after the 
intravenous administration of DMTre / NBDPC 
Scale bar䠖400 μm 
  




















































Fig. 6-3-17  Fluorescence micrographs of lung section of normal mice after the 
intravenous administration of DMTre / NBDPC 
 [DMPC] =4.0×10-3M,   [TreC14] = 5.32×10-3M 
Scale bar䠖400 μm 
  



















































Fig. 6-3-18  Fluorescence micrographs of heart section of normal mice after the 
intravenous administration of DMTre / NBDPC 





















































Fig. 6-3-19  Fluorescence micrographs of liver section of normal mice after the 
intravenous administration of DMTre / NBDPC 
Scale bar䠖400 μm 
  



















































Fig. 6-3-20  Fluorescence micrographs of spleen section of normal mice after the 
intravenous administration of DMTre / NBDPC 
Scale bar䠖400 μm 
  



















































Fig. 6-3-21  Fluorescence micrographs of kidney sectioni of normal mice after the 
intravenous administration of DMTre / NBDPC 
































































☜ㄆ䛥䜜䛺䛛䛳䛯䛣䛸䛛䜙 in vivo 䛷䛾Ᏻ඲ᛶ䛜☜ㄆ䛥䜜䛯䚹 
 









➨ 7❶  ⥲ㄽ 
 
ᡃ䛜ᅜ䛾䛜䜣ᑐ⟇䛿䚸䛜䜣◊✲䜢䛭䛾ᇶᮏ䛻ᤣ䛘䚸1984ᖺ䛾ᑐ䛜䜣 10 䞃ᖺ⥲ྜ




































➨ 2 ❶䛷䛿䚸䝧䝅䜽䝹ศᏊ䛸䛧䛶⣽⬊⭷䛾ᵓᡂᡂศ䛷䜒䛒䜛 L-䃐 -
dimyristoylphosphatidylcholine (DMPC)䛸䚸䝭䝉䝹ศᏊ䛸䛧䛶㧗䛔ಖỈᛶ䚸䝍䞁䝟䜽䞉⬡




Ᏻᐃ䛷 200 nm䜢㉸䛘䛯⭷䜢ᙧᡂ䛧䛯䚹䛣䛾䛣䛸䛛䜙 DMTreC14 70mol%䠄DMTre䠅䛿䚸
⮫ᗋᛂ⏝䛻᭷⏝䛷䛒䜛䛣䛸䛜♧䛥䜜䛯䚹 
➨ 3 ❶䛷䛿䚸๓❶䛻䛚䛔䛶┤ᚄ 100 nm ௨ୗ䛾Ᏻᐃ䛺䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮
䠄DMTre䠅䜢⏝䛔䚸䝠䝖ᛴᛶ䝸䞁䝟ⱆ⌫ᛶⓑ⾑⑓䠄MOLT-4䠅⣽⬊䛻ᑐ䛩䜛 in vitro䛚䜘䜃 



























㔜㔞䛾ῶᑡ䛜☜ㄆ䛥䜜䚸DMTre 䛾἞⒪ຠᯝ䛜♧䛥䜜䛯䚹᦬ฟ䛧䛯⭘⒆䜢 TUNEL ᰁ
Ⰽ䛧䚸ගᏛ㢧ᚤ㙾䛻䛶ほᐹ䜢⾜䛳䛯䚹DMTre ᢞ୚⩌䛾⭘⒆䛷䛿〓Ⰽ䛾䜰䝫䝖䞊䝅䝇
㝧ᛶ⣽⬊䛾㞟ᅋ䛜☜ㄆ䛥䜜䛯䛣䛸䛛䜙䚸DMTre 䛾 in vivo 䛷䛾䜰䝫䝖䞊䝅䝇ㄏᑟຠᯝ
䛜♧䛥䜜䛯䚹DMTre 䛾 A549 ⣽⬊ྠᡤ⛣᳜䝰䝕䝹䝬䜴䝇䛻ᑐ䛩䜛἞⒪ຠᯝ䛻䛴䛔䛶




᫂ཬ䜃 in vivo 䛷䛾ங䛜䜣⣽⬊⓶ୗ⛣᳜䝰䝕䝹䝬䜴䝇䛻ᑐ䛩䜛἞⒪ຠᯝ䛻䛴䛔䛶᳨
ウ䛧䛯䚹DMTre 䛿䝠䝖ங⭢䛜䜣䠄MCF-7, MDA-MB-453䠅⣽⬊䛾ቑṪ䜢⃰ᗘ౫Ꮡⓗ䛻











䞁䝗䝸䜰ෆ䛾 Cytochrome c㔞䜢 ᐃ䛧䛯䛸䛣䜝䚸Controlཬ䜃 DMPC䜢ฎ⌮䛧䛯MCF-
7⣽⬊䛸ẚ䜉䚸DMTre䜢ฎ⌮䛧䛯䝠䝖ங⭢䛜䜣䠄MCF-7, MDA-MB-453䠅⣽⬊䛾䝭䝖䝁䞁




pJNK 㔞䛾ኚ໬䜢 ᐃ䛧䛯䚹DMTre 䛿䝠䝖ங⭢䛜䜣䠄MCF-7, MDA-MB-453䠅⣽⬊䛾
pJNK 㔞䜢䚸Control ཬ䜃 DMPC ฎ⌮䛧䛯䝠䝖ங⭢䛜䜣䠄MCF-7, MDA-MB-453䠅⣽⬊
䛸ẚ䜉᭷ព䛻ቑຍ䛥䛫䛯䚹DMTre 䛾䝠䝖ங⭢䛜䜣䠄MCF-7, MDA-MB-453䠅⣽⬊⣽⬊
⭷䛻୚䛘䜛ᙳ㡪䜢⺯ග⬡㉁ྵ᭷䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾⣽⬊⭷䜈䛾⼥ྜ䞉⵳✚䚸⣽








䜣䠄MCF-7䠅⣽⬊䛻ᑐ䛩䜛㐟㉮ᢚไຠᯝ䛾᳨ウ䜢䛧䛯䚹DMTre 䜢ฎ⌮䛧䛯 MCF-7 ⣽
⬊䛷䛿䚸⛣ື䛜ᢚไ䛥䜜䚸๤㞳㠃✚䛜ከ䛟ṧ䛳䛶䛔䛯䚹DMTre 䛾 in vivo ἞⒪ຠᯝ䜢
䝠䝖ங⭢䛜䜣⣽⬊⓶ୗ⛣᳜䝰䝕䝹䝬䜴䝇䛻䛶᳨ウ䛧䛯䛸䛣䜝䚸DMTre ᢞ୚⩌䛻䛚䛔䛶
⭘⒆㔜㔞䛿㢧ⴭ䛻ῶᑡ䛧䛶䛔䜛䛣䛸䛜᫂䜙䛛䛸䛺䛳䛯䚹 
➨ 6 ❶䛷䛿䚸䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾Ᏻ඲ᛶ䜢᳨ウ䛧䛯䚹䝬䜴䝇⾑ᾮ䜢⏝䛔䛶 in 
vitro 䛻䛚䛔䛶䚸ṇᖖ䝬䜴䝇䜢⏝䛔䛶⁐⾑ヨ㦂䚸2 㐌㛫཯᚟ᢞ୚ẘᛶヨ㦂䛚䜘䜃యෆ
ືែヨ㦂䜢 in vivo 䛻䛚䛔䛶⾜䛳䛯䚹DMTre 䛻䛚䛔䛶䛿 4.0㽢10-5 M 䛻䛶ⱝᖸ䛾⁐
⾑⋡䛾ୖ᪼䛜ぢ䜙䜜䛯䛜䚸⁐⾑⋡ 20䠂௨ୗ䛷䛒䜛䛣䛸䛛䜙⾑ᾮẘᛶ䛿ప䛔䛣䛸䛜♧䛥
䜜䛯䚹⮫ᗋᛂ⏝䜢┠ⓗ䛸䛧䚸䝖䝺䝝䝻䞊䝇䝸䝫䝋䞊䝮䛾 in vivo 䛷䛾Ᏻ඲ᛶ䜢ṇᖖ䝬䜴䝇





䛧䛯䚹DMPC ཬ䜃 DMTre ᢞ୚⩌䛷䛿⫵䚸ᚰ⮚䚸⫢⮚䚸⭈⮚䚸⭁⮚䛻䛚䛔䛶┦ᑐ⮚ჾ
㔜㔞䛿䚸Control ⩌䛸ྠᵝ䛷䛒䛳䛯䚹⾑ᾮ᳨ᰝ䛾⤖ᯝ䚸DMTre ᢞ୚⩌䛷䛿䚸඲䛶䛾㡯
┠䛻䛚䛔䛶 Control⩌䛸ྠᵝ䛷䛒䛳䛯䚹䛧䛛䛧䚸⾑ᑠᯈ䠄PLT䠅䛾ῶᑡ䛜☜ㄆ䛥䜜䛯䚹ḟ




Ύ୰䛾⺯ගᙉᗘ䜢⺯ගศගගᗘィ䛻䛶 ᐃ䛧䛯䛸䛣䜝䚸DMTre ཬ䜃 DMPC ᢞ୚⩌
䛾⾑Ύ୰䛾 NBDPC 䛾⺯ගᙉᗘ䛿ᢞ୚┤ᚋ䛻᭱኱䛸䛺䜚᫬㛫⤒㐣䛸ඹ䛻ῶᑡ䛧䛯䚹
䜎䛯䚸ྛ⤌⧊䜢⺯ග㢧ᚤ㙾䛻䛶ほᐹ䛧䛯⤖ᯝ䚸DMTre ཬ䜃 DMPC 䛻䛚䛔䛶 5 ศᚋ
䛾⫢⮚䛻䛚䛔䛶⥳Ⰽ⺯ග䛜☜ㄆ䛥䜜䛯䚹䛧䛛䛧䚸1 ᫬㛫ᚋ௨㝆䛾⫢⮚䛷䛿⺯ග䛿☜
ㄆ䛥䜜䛺䛛䛳䛯䚹 
௨ୖ䛾⤖ᯝ䛛䜙䚸DMTreC14 70 mol%䛿 RESᅇ㑊ྍ⬟䛺 100 nm௨ୗ䛾⭷┤ᚄ䛷
୍䞄᭶௨ୖᏳᐃ䛧䚸⮫ᗋᛂ⏝ྍ⬟䛺⭷䜢ᙧᡂ䛩䜛䛣䛸䜢᫂䜙䛛䛸䛧䛯䚹䜎䛯䚸DMTre䛿
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